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PREFACE. 


This History of Plants, founded on the well-known work of 
M. Figuier, is divided into four parts : — 

I. The Organography and Physiology of Plants, compre- 
hending under these heads the description of the different 
parts or organs of vegetables, and some explanation of the 
various functions performed by means of them. 

II. The principles upon which the Classification of Plants 
into particular groups rests ; with brief sketches of the lives 
of the more eminent Botanists who have devoted themselves 
to its study. 

III. The systematic arrangement of Plants. In this 
section the Editor has departed from the original work, 
being desirous of giving as complete a view of the Vegetable 
World as his limited space would permit Although not 
following exactly M. Figuier’s plan, the subjects which 
that writer had selected for more special illustration have 
been adhered to. His idea was to make a selection of 
the more important orders, describe one or two prominent 
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and well-known plants, which were taken as types of the 
group, and give a slighter notice of the less prominent species 
belonging to it, with their properties. This idea has been 
adopted and considerably enlarged upon, the arrangement of 
families adopted by Dr. Lindley in his ''Vegetable Kingdom’’ 
being, with some few exceptions, employed as the framework 
with which these descriptions are interwoven. 

IV. The Geographical distribution of Plants on the 
surface of the globe. 

A Glossary of Botanical terms has been added. 

With respect to the illustrations, it may be mentioned 
that they are nearly all drawn from Nature. Those which 
belong to Cryptogams are borrowed from the original 
memoirs which have appeared in the " Annales des Sciences 
Naturelles.” M, Faguet has in these designs happily united 
the sentiment of the artist with the precision of the 
naturalist 
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Fig. x.i^Definite root-stock of the Iris.* 

The Vegetable World. 


OkGANOGRAPHY, OR THE STRUCTURE OF PLANTS. 

Commit a seed to the earth; plant, for example, a Haricot bean 
(Fig. 2) at the depth of two inches in moist vegetable soil, and if the 
temperature is between 40® and 100® F., the seed will not be slow 
to' gerininate, first swelling, and then bursting its outer skin. By this 

* Fig. 1 is an example of Rhizome, or underground stem or root-stock ; a, the 
pjarent root-stock, which has produced b from a lateral bud, which in its turn has 
Ptpdaced c c c; the roodets a consist of thick adventitious fibres ; e, young root 
^r^ from r, which have just b^;ttn to sprout. This kind of rhizome is said to be 
definite, 'because the growth of each individual branch is limited; compound, 
because it consists of separate branches. 
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admirable arrangement of which Nature permits us to contemplate the 
wonderful results, but without as yet enabling us to comprehend the 
strange mystery, a plant in miniature, eventually the counterpart of 
its parent, wili, after a time, reveal itself to the observer. In the 
meantime two parts, very distinct, make their appearance: one, 
yellowish in colour, usually branched, sinks into the soil— this is the 
radid€ or root; the other, of a pale greenish colour, takes the opposite 
direction, ascends to the surface, and rises above the ground — this is 
the stem. 

Let us consider at first, in a general manner, this root and sjtem, 
with their functions. They are the essential organs of vegetatioi), which 




Fig. s.'—Haricot bean (JPhaseoUa vulgaHf). 


Fig. 3. ■^Haricot bean geminating. 


exist in, all plants, or at least when we have excepted certain vege- 
tables of an inferior order, in all plants provided with leaves and 
dowers. 


I. — The Root. 

The design of the Creator of the world seems to have been to 
embellish and make beautiful all which was to be exposed to our 
eyes, while that which was to be hidden was left destitute of grace or 
bi^uty. Leaves suspended from their branches balance themselves 
gracefiiUy with every movement of the air ; the stems, branches, and 
flowers are the ornament of the landscape, and satisfy the eye with 
their beauty; but the root is without colours or brilliancy, and is 
usually of a dull uniform brown, yet performs in obscurity functions 
as important as those of stem, branches, leaves, or flowers. Yet how 
vast the difference between the verdant top of a tree, which rises 
gleeful and elegant into mid air — not to speak of the flowers it 
bears — and the coarse mass of its roots, divided into tortuous 
branchy without harmony, without symmetry, and forming a tan^ed^ 
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c Ks or de red tciass i These oiigans, so little &voufed in their appeer- 
aiice, have, however, veiyimportant functions in the order of vegetable 
ajctk>n« 



Kj. 4.— -Young Haricot 


All |tots which germinate with two seed leaves or cofyledensi^ have, 
Itt^ist, a single descending root, die tap-r^ot From this central ta^ 
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xooti latml roots bianch out more or less regiilarlyi and these lateral 
.roots subdivide again and again. In man3[ cases, especially at first, 
the kt^al roots issue fix)m the tap>root with great order and regu- 
larity, as much as in the arrangement of the branches of a young fir-tree ; 

in older plants this order is lost The tap- 
root is conspicuoi^ in'the dock {Rumeo^ 
and in seed^ firuit-treeS ; its upper portion 
in many cultivated plants, such as Ae beet 
and carrot, expands under cultivation, and 
becomes abnormally fleshy (Fig. 6). 

But all roots are not plated in the soil 
There are some plants which develop roots 
in water, as the Duckweed {Lemnd)^ Fig. 5, 
which never touches the earth. Others 
nourish themselves on the tissues of otha 
plants, as the Mistletoe, a singular parasitic 
plant, which forms tufts or branches of a 
delicate pale green, attaching itself to apple- 
trees, poplars, and a number of other trees. 
Some Toots appear, moreover, to have no 
other function than to fix the plants to the 
soil : they seem to contribute nothing to 
their nourishment. In the Museum of 
Natural History of Paris there has been for 
some years a magnificent Peruvian cactus, 
of an extraordinary height, which has been 
growing vigorously, throwing out enormous 
branches with great rapidity. Its roots are 
^shu^ up in a bm of diKse ^t square, filled 
with earilf, , has tiever been renewed 

an 4 ^f^cr wateml It is therefore evident 
5. --Duckweed iLemtio^ this case the roots have little to do 

wira nourishment of the plant Other 
instances confirm these infereB^s. ‘‘In a country where many 
months pass without a drop of rain falling,’’ sa^ Auguste de St- 
Hilaire, “ I have seen, during the dry season, cactuses covered with 
flowers, maintaining themselves on the burning rocks by the aid of a 
few weak slender roots, which sink into the dried-up humus which has 
found its way into the narrow clefts of the rode.” Nevertheless, 
most plants are nourished, to a large extent, through their roots, 
plants, like the* Screw-june [Fandoms)^ and the Mangrove 
from their habit of emitting roots £tom the stem^ ^ich 
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descend until they reach the ground, when they bury themselves m 
the soil, are sometimes said-^not very correctly, however— to posseiis 
nutria/ roots. The roots, of course, as long as they are agrial in these 
plants are useless. 



Fig. 6.— Tap-root of Tankard Turnip. Fig. 7.— Fibrous root ol Melon. 


The growth of roots takes place sometimes by their elongation and 
thickening, as in the Carrot, Turnip (Fig. 6), and Beet ; short and 
slender rootlets are emitted from the sides of the tap-root. Some- 
times the root is entirely composed of fibres more or less thick, txK>re 
or less numerous, and nearly of the same size, which unite at the 
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base of the stem. This produces the fibrous root, of which th6 
Melon (Fig. 7), the Wheat-plant, the Lily, and the Palms afford 
examples. 

This difference in the structure and constitution 01 the root must 
be taken into consideration under a great number of circumstances. 
The old Fir-tree, firmly anchored in the ground by, its deep and 
spreading roots, braves the most violent storms, and even on the 
mountain-top resists the most terrible tempests. But the Fan-palm, 
whose cord-like roots spread themselves horizontally in the sand, is 
overthrown, beaten down by the wind, when it has reached the height 
of five or six feet If the stem of this palm be artificially supported, 
it may attain, even in our climate, to a height of fifty or sixty feet 
In front of the great amphitheatre in the Museum of Natural History 
at Paris, two Fan-palms thus supported rear their lofty heads, sur- 
mounted with their tuft of fan-like leaves (Fig. 8). 

Some acquaintance with the form of roots will soon find its prac- 
tical uses. In watering a plant, it is recommended to pom in the water 
at the foot of the stem, if it is tap-rooted ; on the contrary, if the root 
is fibrous, it should be poured out at some distance from the stem, in 
order that the spreading roots may receive the benefit of the water. 
In the cultivation of plants we manure the surface of the soil, or of 
the deeper beds, according as the plant has tap-roots or fibrous roots. 
In scientific farming a plant with fibrous roots which exhausts the 
soil on the surface, is succeeded by a plant with a tap-root, which 
seeks its nourishment at a greater depth in the soil. 

This diversity in the structure of roots is not the work of chance, 
but the result of design. The composition of the soil varies singularly 
in different parts of the globe. In order that every point of the surface 
of the earth should be covered with vegetation, and that no part 
of it should be without that incomparable adornment, roots must take 
very vaiying shapes in order to accommodate themselves to these 
varieties in the composition of the soil. In one place the soil is hard 
and stony, heavy or light, formed of sand or clay ; m another it is dry 
or moist ; elsewhere it is exposed to the heat of a burning sun, or swept, 
on the heights, by the violence of the winds and atmospheric currents; 
sometimes it is sheltered from these movements of the wind in the 
depth of some warm valley. Roots, hard and woody, separated into 
strong ramifications, yet finely divided at their terminations, are 
requisite for mountain plants, whose roots are to live in the midst of 
rocks or between the stones, in order that they may penetrate between 
the chinks of the rocks, and cling to them with sufficient force to resist 
the violence of hurricanes and other aerial tempests. Straight tap- 



Fig. 8. — Fan -palm (CAaw<rnyJj hutnilisS at the entrance of the Amphitheatre at tht 
•* Jardm des Plantes. 
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roots, slightly branching, are fit for light and ]^rmeable soils. They 
would not suit close, clayey, and shallow soils. Such districts are 
suitable for plants whose roots spread themselves ^ horizontally just 
under the surface of the soil. 

These considerations are of great importance to the cultivator, 

who, if he would propagate 
plants successfully, must care- 
fully study the nature of the 
soil, and choose for his ex- 
periments plants having roots 
adapted to it. 

Two modifications may be 
found in the two classes of 
roots of which we have been 
speaking. It sometimes hap- 
pens that these roots develop 
into masses more or less volu- 
minous, full of nutritive matter, 
which is destined to nourish 
the plant or to favour its in- 
crease. Common examples of 
this structure are presented to 
us by the Orchis masctHa of 
our meadows and woods, the 
Anemone, Ranunculus, and 
Dahlia of our flower gardens. 
These roots are called tuberous 
when they take the form of the 
roots of the Dahlia (Fig. 9), or 
tubero-jibrous when they take 
the form of those of the Orchis 
Fig 9 -Tuberous root of the Dahlia. (Fig. lo), where SOlUe of the 

rootlets enlarge while others 
do not. 

These enlargements of the root have a special use in the life of the 
plant. It is their function to accumulate, in the lower part of the 
vegetable, supplies of nutritive substances, consisting chiefly of starchy 
matter, whose purpose is to aid in the development of the plant 
during a certain period of its existence. 

Plants derive their principal nourishment from their roots. We 
should, then, naturally be led to think that the bulk of the roots 
would be always in proportion to the size of the stem and branches 
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of a plant. This is generally true for the same species ; we know, for 
instance, that the more numerous tlie branches of an Oak are, tlic 
more abundant are its roots ; more than this, it is known that the 
strongest roots in the Oak correspond in direction with its strongest 
branches. But if we turn from one species of plant to another, we 
find, not without surprise, that the roots of the Palms and Firs bear 
little proportion to their height ; whilst some plants, such as Lucerne 
and Ononis (Rest-Har- 
row), are provided with 
enormously long roots in 
proportion to the small 
dimensions of their stems. 

If roots do not show 
throughout their growth 
in their ramifications the 
same regular and unvary- 
ing arrangement that we 
see in leaves and boughs, 
the cause is not difficult 
to understand. In the 
bosom of the earth they 
meet with obstacles which 
leaves and branches never 
meet with in the air. The 
latter consequently spread 
freely in every direction, 
whilst roots are inces- 
santly stopped by all sorts 
of obstacles. They are 
constantly cramped in 
their len^hening or thick- 
ening, and are forced to Fig. io.-Tubcro-fibrous root of O/rAw 

turn aside from the course 

which they ought naturally to follow, and obliged to twist round to 
surmount the impediments opposed to them by the unequal hard- 
ness of the soil, the presence of walls, rocks, or of other roots. 
From these causes arise the deformities which we notice in their 
outward structure, and the numerous windings observable in their 
branches. 

The manner in which roots succeed in overcoming obstacles has 
always been a subject of surprise to the observer. The roots of 
trees and shrubs, when cramped or hindered in their progress, have 
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down walls or splitting rocks ; and in other cases clinging together 
in bunches, or spreading out their fibres over a prodigious space, in 
order to follow the course of a rivulet with its friendly moisture. 
Who has not seen with admiration how roots will adapt themselves 
to the special circumstances of the soil, dividing their filaments, in a 
soil fit for them, almost to infinity, elsewhere abandoning a sterile 
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preserve a field of rich soil from the roots of a row of elms which 
would soon have exhausted it, he had a ditch dug between the field 
and the trees, in order to cut the roots off firom it. But he saw, with 
surprise, that those roots which had not been severed in the operation 
had made their way down the slope, had passed under the ditch, and 
were again spreading themselves over the field. It was in reference 
to an occurrence of this kind that Bonnet, the Swiss naturalist, said 
that it was sometimes difficult to distinguish “ a cat from a rose-tree 
a quaint, if not a witty remark. 

Hitherto we have occupied ourselves in considering the roots 
constituting the descending and normal system of vegetation. 
There are, however, some roots which are developed along the stem 
itself. Organs, supplementary in some sort, they come as helps to 
the roots properly so called, and replace them when by any cause 
they have been destroyed. In the Wheat-plant, the Couch-grass, 
and in general in all plants of the grass family, the lower part of the 
stem gives rise to supplementary roots, to which these common field 
plants owe a portion of their vigour and their resistance to the causes 
which would destroy them (Fig. ii). 

In the Primrose (Primal^ bom the principal and the secondary 
roots which spring from it perish after some years of growth. But 
the adventitious roots (Fig, 1 2) springing from the lower part of the 
stalk prevent the plant from d)ang. 

In the tropical forests of America and Asia, the Vanilla, whose 
fruit is so sought after for its sweet aroma, twines its slender stem 
round the neighbouring trees, forming an elegant, flexible, and aerial 
garland, at once a grateful and pleasing ornament in these vast 
solitudes. The underground roots of the Vanilla would not be 
sufficient for the nutriment of the plant, and the rising of the 
nourishing sap would take place too slowly. But Nature has pro- 
vided for this inconvenience by the adventitious roots which the 
plant throws out at intervals along its stem. Living in the warm 
and humid atmosphere of tropical forests, they eventually reach the 
ground, and root themselves in the soil. Others float freely in the 
atmosphere, absorbing the humidity which trickles down them, and 
conveying it to the parent stem. All these processes may be 
observed in full operation in many well-ordered conservatories. 

A grand tree, the Banyan (Ficus iftdica), adorns the landscape of 
India, and presents the most remarkable development of adventitious 
roots. It rarely vegetates on the ground, but usually in the crown of 
Palms where bnds have deposited the seed. This sends down roots 
to the ground which embrace and finally kill the foster-plant When 




fig. 13.— Consen’atory of the Jardw des Planteii, Pam, with the adventiUoub tools of tiie Vanilla. 
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the parent stem has attained the height of some fifty or sixty feet, it 
throws out its lateral branches in every direction, and each branch in 
its turn throws out adventitious roots, which descend perpendicularly 
in long slender shoots till they reach the ^ound. (Plate I.) When 
th^ have rooted themselves in the soil, they increase x^idly in 



Fig. 14 . — Adventitious roots of the Ivy. 


diameter, and soon form around the parent stem thousands of 
columns, which extend their ramifications, each throwing out new 
lateral branches and new adventitious roots. The famous Banyan- 
tree on the Nerbudekh, is said, by Forbes, to have 300 large and 3,000 
smaller stems. It is capable of sheltering 3,000 men ; and forms 
one of the marvels of the vegetable world. It is, in short, a forest 
within a forest. 




-The Banyan of India {Fictu indtca). 
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The stem of the Ivy {Hedera Helix) is furnished with root-like 
processes or suckers, which seem to have no other function than that 
of mechanically supporting the plant (Fig. 14). By insinuating their 
spurs into the bark of trees or on the surface of a wall, they sustain 
the plant, but without nourishing it.^ 

There is one genus of plants, that of Cuscuta^ which is, above all 



*5 —Dodder Plant (C*«r«/rt) 


Others parasitic. Different species have a partiality for particular 
kinds of plants. They produce in the autumn abundance of sweet- 
scented flowers, bufr the plants to which they have attached themselves 
find their sap resistlessly dra^\^l from them. The European Dodder 
{Cuscuta), Fig. 15, illustrates the mode in which these plants form 
true nourishing roots. 

• This assertio'n may be doubted : it is no unusual thing to plant ivy on a damp 
Wall, and the invariable result is to dry up the moisture. 
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The fundamental property of roots, in a physiological point of 
view, is their constant endeavour to bury themselves in the earth. 
They seem to shun the light of day ; and this tendency is to be remarked 

from the very first moment 
of the root showing itself in 



the germinating seed. It is 
a tendency so decided and 
appears so inherent in the 
life of all vegetables, that if 
we try to go contrary to it 
— if, for example, we reverse 
a germinating seed, placing 
it with the root upwards-— 
the root and the stem will 
twist round of themselves ; 
the stem will stretch up- 
wards, and the root will 
bury itself in the ground. 

We can convince our- 
selves, by a very simple 
experiment, of the natural 
inclination which stems 
have to seek the light of 
day, and which roots have 
to avoid it. In a room 
lighted by a single window, 
place a few germinating 
mustard seeds on a piece 
of cotton, and let it float on 
water in a vessel. It will 
soon be seen that the small 
roots point towards the dark 
part of the room, while the 


•Fig. i6.~Tube experiment with germinating seeds 


stalklets bend over to meet 
the rays of light coming 


from th^ window. 

What can be the cause which determines this natural and invincible 


tendency of roots towards the interior of the earth ? Is it that they 
would avoid the light because its action might be injurious to theni? 
Do they seek for moisture? The two following experiments will 
assist the reader to answei these questions. 

Place a few seeds upon a wet sponge contained in a glass tube, and 
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light the apparatus from below. When the plant shall have germinated, 
and pushed out roots and rootlets, they will appear as represented in 
Fig. 16; the small fibres descending towards the lower part of the 
tube, and consequently towards the %ht, in obedience to their natural 
tendency. Therefore roots do not bury themselves in the ground to 



Fig 17. — Box expenment ^^ith germinating boeds. 


avoid the light, for in this experiment it is precisely towards the light 
that they take their course. 

Take a box whose bottom is pierced with holes, as represented in 
Fig, 17, and fill it with mould; place a few kidney beans in these 
holes, and suspend the apparatus in the open air. The roots will not 
ascend in order to seek the humid earth. Obedient to the inflexible 
law which guides them, tliey will be found to descend through the 
holes in the box into the dry air, in which they will soon be dried up. 
It is not moisture therefore that roots seek after. 
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It has been su^ested that the action of ^vitation would take 
some part in the guidance of the roots. This is, in fact, the apparent 
tendency of the following experiments. 

Beans have been made to germinate when placed on the circum- 
ference of an iron or wooden wheel surrounded with moss, so as to 
maintain the moisture of the seeds, and holding little troughs full of 



Fig. x8. — Knight’s Vertical Wheel experiment. 


mould, open on two sides (Fig. i8) ; the wheel being put in motion in 
a vertical direction by a current of water, and made to describe many 
revolutions in a minute. In consequence of this rotary movement, 
producing the particular force known in mechanics as centrifugal force, 
the action of gravitation is as it were annihilated, and the sprouting 
seed removed from its influence, is subjected to centrifugal force 
only. See what occurs : the small stems, which, in ordinary circum- 
stances, would be directed upwards, that is to say, in a direction 
opposite to the action of gravitation, now turn themselves in the 
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direction opposite to the direction of the centrifugal force, or towards 
the centre of the wheel. The rootlets, which, under ordinary circum- 
stances, would bury themselves in the earth, and in tlie direction 
required by the laws of gravitation, in reality now point in the direction 
of the force which has taken the place of gravitation. 

This curious experiment, carried out for the first time by Mr. J. A. 
Knight, a former president of the Royal Horticultural Society, has 
been repeated and modified in France by the ingenious naturalist 
Dutrochet He replaced the vertical wheel by a horizontal one, the 
force of gravitation acting constantly on the same points of the ger- 



Fig. 19.— -Knight’s Wheel turning horizontally. 


minating seed \ but as this seed is exposed at the same time to the 
action of centrifugal force, produced by the movement of the wheel, 
the rootlets follow an intermediate direction between a vertical one, 
which would be determined by the power of gravitation, and a 
horizontal one, resulting from centrifugal force. As the movement 
communicated to the wheel is increas^ in rapidity, the angle made 
by the root with the plane of the wheel becomes more acute also. 
When this angle becomes nothing, the root is horizontal 

The influence of gravitation in directing the course of the root is 
put beyond doubt by these curious experiments. 

It must, however, be acknowledged that all is not mechanical in 
this tendency of roots to bury themselves in the earth. There 
exists beyond any doubt a real organic tendency belonging to the 
living plant. 
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If we compare a transverse section of the stem with one cut from 
the root of one of our forest trees, the difference between the two parts 
of the vegetable amounts to very little. The exterior of the root is 
covered with a bark, very similar to that on the trunk of the tree, only 
the parenchyma^ or cellular tissue, is never green in roots. The 
interior is a woody cylinder, composed of fibres, vessels, and medullary 
rays. Wood, therefore, forms the central portion of the root, but the 



Fig. ao —Vertical Section of the Extremity of a Root seen under the Microscope. 


pith, which is a characteristic feature in the structure of stems, is very 
rarely well marked in roots. 

Roots increase their growth at their extremities only. These 
extremities are always fresh, and always furnished with permeable and 
soft cellular tissues. It is in the neighbourhood of these tender 
extremities that the absorption takes place of the liquid matters which 
are destined to penetrate into the interior of the plant This absorption 
is facilitated and increased by means of the fine elongated hair-like 
fibres attached to the younger portions of all roots. Fig. 20 represents 
the terminal part of a root, as seen under the microscope. The true 
seat of new growth is not situated, as one might suppose, at the 
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extremity of the radicle, that is to say, at the point s, but rather at a 
certain distance from the end, in the part marked in the engraving by 
the letter o. 

The material which rootlets and their root hairs take up from the 
soil in order to pass into 
the system of the plant 
must be liquid. Solid 
bodies, however attenu- 
ated, or however sub- 
divided, even when held 
in suspension in water, 
cannot penetrate into the 
infinitely narrow channel 
which the extremities of 
the root-fibres present. 

All substances so ab- 
sorbed must therefore be 
in a state of chemical 
solution in water. The 
more important of these 
substances for the purpose 
of vegetation are the salts 
of potash, of soda, and of 
lime, ammoniacal com- 
pounds, and carbonic acid 
gas in solution. 

But what is the mys- 
terious power which pro- 
duces the operation of 
absorption in plants, this 
operation, by w'hich a 
liquid from the exterior 
enters and traverses an 
organ already gorged with Fig „,_E„dosmomet„. 

liquids ? Botanists have 
now agreed that this re- 
sult is due to the triple influence, in successive or combined action 
of endosmosey of capillary attraction, and of exhalation of watery 
vapour from the leaves. Let us explain ourselves. 

Take a small vessel, a, Fig. 21, formed of animal or vegetable 
membrane, containing a solution of sugar or water, and plunge this 
vessel into another containing pure water. The syrupy liquid 
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contained in the small vessel will be heavier than the pure water which 
surrounds it. This unequal density creates immediately a double 
current through the walls of the vessel ; the pure water flows towards 
the denser syrup, while the other flows in the opposite direction, 
the least dense liquid passing, however, more rapidly than the other ; 
and if we adapt a vertical tube to the vessel b, we see the liquid 
gradually rising in the tube. This curious result is called endosmose. 
It is a phenomenon which has been carefully studied by chemists and 
botanists, and is visibly in action in the vital functions of plants. The 
extremities of the rootlets of plants are filled with liquids and nutritive 
matters denser than the water which surrounds them in the soil. By 
the phenomenon of endosmose the infiltration, or passage of water 
through the thin cellular exterior tissues takes place; thence the water 
rises up through the interior vessels of the plant, as we have seen it 
rise in the tube of the emiosmometer. In this manner the first movement 
of ascension is produced. 

But the mere power of endosmose would not force the foreign fluids 
very far up into the vessels of the plant. A second force which 
here intervenes singularly accelerates their upward progress. When 
a liquid has begun to penetrate, by means of tndosmoscy the 
extremities of the roots, and the density of the liquid contained in 
these radicular extremities has been thus diminished by dilution, a 
current fi-om them is formed in the interior of the root. After that, 
the force known in physics by the name of capillarity promotes the 
ascent of the liquid in the more elevated parts of the root. The 
internal walls of each cell of the root exercise on the liquid which 
it contains the force of capillarity; in other words, an attraction 
which partly counteracts the effect* of gravitation, and determines the 
ascent of the liquid to a much higher level than it would attain in 
a larger tube. The phenomenon of capillarity is, then, added to 
the action of endosmose to favour the absorption of liquids by the 
radicular extremities^ 

When the plant is furnished with 'leaves, there is a third force 
which unites with the two others in accelerating the absorption. 
The leaves are the seat of a considerable evaporation. The water 
dispersed into the atmosphere in the form of vapour leaves the 
vessels partially empty; its place is immediately supplied by the 
afllux of the liquids flowing from the roots. In this manner leaf 
action is produced; it is a sort of suction which draws towards 
the leaves an afflux of liquid, wliich the radicular absorption is con- 
stantly compelled to supply. 

Thus endosmose^ capillarity^ and section in the upper part of the 
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plant, are the physical forces which appear to play the principal parts 
in the absorption carried m. by roots, 

II. — The Stem of Plants. 

The stem is the axis of the ascending system of the vegetable. 
It is furnished at intervals with 
nodes^ or knots, from which 
spring the leaves, buds, and 
branches, arranged in a perfectly 
regular order. I'he root presents 
nothing of a similar nature. This 
characteristic enables us easily to 
distinguish in the vegetable axis 
between that which belongs to 
the stem, and that which is 
peculiar to the root The stem 
is that part of the plant which, 
rising into the air, produces and 
supports the branches, boughs, 
leaves, and flowers. Tlu'ough its 
tissues the liquids absorbed by 
the roots penetrate into the in- 
terior of the vegetable, for the 
purpose of supplying it with 
nourishing juices, increasing its 
growth, and maintaining its vital 
functions. 

The form, size, and direction 
of the stem, depend on the part 
which each plant has to take 
amongst the vast vegetable popu- 
lation which covers and adorns 
the globe. Plants which require to 
live in a pure and often-renewed 
air have a straight stem, either 
robust or slender, according to 
their individual habit. Wien 
they only require a moist and Fig- Bindweed 

denser atmosphere, when they 

have to creep along the ground or to glide among the brambles, the 
stems are usually long, flexible, and trailing. If they have to float in 
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Ftg. 33.->Trunk of an Oak. 
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the air, supporting themselves 
on plants of more robust 
growth, or to hang suspended 
from forest trees in graceful 
festoons and light garlands, 
they are provided with flexible, 
slender, and pliant stems, 
which enable them to embrace 
with their tendrils the trunks 
of trees or shrubs. Thus, 
Nature fashions the outward 
forms of plants according to 
the part which they are in- 
tended to fill, and according 
to the functions which have 
been allotted to them. 

Nothing is more variable 
than the appearance of the 
stem in vegetables and trees ; 
in their infinite variety they 
sometimes present to us per- 
fect types of beauty and ele- 
gance. Sculpture and painting 
have borrowed from the trunks 
of certain trees models of 
architecture at once elegant 
and majestic — types which 
have been handed down to us 
from the most remote anti- 
quity, and which are still the 
models we use. Man has dis- 
covered in vegetable forms his 
first designs for adornment, 
construction, and grace. The 
stem of the Palm-tree and the 
Date formed copies for ma- 
jestic columns ; the leaves of 
the Acanthus supplied the 
stately capitals of the Corin- 
thian order with their orna- 
ment; the leaves of the vine 
and the natural garlands of 


Fig. 24.— <rulnis of Rye. 
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Fi£. 35. — Palm-trees 
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young climbing plants furnished ancient art with types of ornamental 
design, which are still preserved in modem architecture. 

In botanical language, the stems of plants are not always called 
by the same name. The stems of trees, as the Oak (Quercus), in 
our climate (Fig. 23), or of Palms (Fig. 25), bear the name of tnmk» 
The stems of the GraminacecB (grass family), commonly cylindrical, and 
nearly always indented by annular knots from which the leaves spring 
are called the culm (Fig. 24). 

The thickness and height of stems vary v^ry much among plants. 
Whilst the trunk of certain exotic trees, as the monstrous Baobab, 
attains gigantic dimensions, the stems of many of our spring plants, 
as those of the Saxifrage, and the early Whitlow ^ass {Draba verna\ 
scarcely attains the thickness of a thread. While crossing the Rio 
Claro, a river in the province of Goyas, in Brazil,” says A. de Saint- 
Hilaire, “ I perceived growing on a rock .a plant not more than a 
quarter of an inch in size, which I took at first for a moss. It was, 
however, a species of a superior order, and provided with a 
reproductive apparatus like that of our oaks and beeches. By the 
side of it gigantic trees reared their majestic heads to the height oi 
a hundred feet” 

Accordingly as stems last pne year, two years, or more, they are 
called annualy biennial^ or perennial. Arborescent stems which live a 
greater or less number of years, and form solid wood, are said to be 
ligneous, or woody. The soft stems of annual, biennial, or perennial 
plants are called herbaceous; and the stems of the house-leek, the 
cactus, and some of the euphorbias are called succulent. Fig. 26 
represents the stem of a cactaceous ^ant in flower 

In a great number of plants the stem rises firm and straight into 
the air. It is then called an upright stem. There are some, on the 
contrary, which have not rigidity enough to keep themselves 
upright ; they stretch along the ground, only lifting up their heads, 
so to speak : these are procumbent stems ; or, being quite prostrate, 
they are fixed by adventitious roots, and are called creeping stems. 

Fig. 27 represents the procumbent stem of the Veronica officinalis. 
Other plants, like the ivy, hang on neighbouring bodies by the aid of 
their sudeers or adventitious roots ; or, like the bindweed, they entwine 
themselves spirally round trees. The first are called scandent stems, 
the latter volubile, 

Volubile stems do not all twine in the same manner; but the 
direction of twining of stems is invariable in the same species, and 
even resists efforts made to change it. Some, like the Bindweed 
(Fig. 22), if we suppose that they are twining round our own body, 
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go from right to lefr ; others, as the Hop (Fig. 28), go from left to 
right “ The Lianes, which in the primitive forests produce the most 
marked varied effects,” says A. de Saint-Hilaire, “and which impart to 
these forests their most picturesque beauties, are ligneous plants, 
some of them scandent, others vohtbili. These are the species of 



Fig. 3(5.'^Stein and VXoyfmot McanmilUria elephantidem. 


Bigtwnia^ Bauhinia^ Cissus, &c., and though they all need a support, 
yet each plant has a bearing which is peculiar to itself. Some Lianes 
resemble wavy ribbons ; others are twisted, and describe large spirals. 
They hang in festoons, wind about among the trees, leap from one 
tree to another, and entangling themselves together, form masses of 
leaves and flowers, so that the observer finds it difficult to distinguish * 
to which tree they belong.” These Lianes of the American forests 
are very imperfectly represented in our climate by the Ivy, the Honey- 
suckle and the Clematis, the Bindweed and the Hop-plant 
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The stems of which we have hitherto spoken are atrial; but theie 
are subterranean stems. The Solomon's Seal (Fig. 29) presents a 
subterranean stem, thick, fleshy, whitish, and indented on its upper 
surface with scars corresponding with the bases of old aerial stems 
(thence the name of seal which £is plant has preserved). This sub- 



Fig. 27. — Procumbent stem of Veronica ojfficvtaiis , 


terranean stem terminates at its foremost extremity with a leafy and 
flower-bearing axis, placed behind a terminal bud, which will develop 
itself the following year. Many plants, as the iris, flowering rush, 
water trefoil, and sedge, alike present subterranean stems. Fig. 30 
represents the subterranean stem of the Iris germanica. These 
stems have received from botanists the name of rhizomes^ from 
a root or root-stock. They creep obliquely or horizontally under the 
surface of the soil, and vegetate at their most advanced point, 
whilst the hinder part is gradually destroyed by the decay of age. 
This mode of existence in subterranean stems is well exemplified in 
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which represents the growth of a Carex, or sedge. In this en- 
graving is shown the horizontal and creeping axis, which bears at once 

scdes or modified leaves, and 
root-fibres, and which sends out 



leafy shoots at intervals. The 
shoot I is only one year old; 
in the next spring it will assume 
the form of the shoot 2 ; the 
following year it will bear flowers 
and fruit, as in 3 ; the production 
of fruit will mark the term of its 
existence, as shown in 4. 

Another very remarkable 
kind of subterranean stem is 
that which forms the central or 
essential part of bulbous plants. 
Cut the bulb of a hyacinth or 
lily longitudinally; it will be 
observed that it is composed of 
a fleshy mass, more or less 
conical in the upper part, and 
truncated below, constituting a 
short stem, with internodes or 
knots placed very close together. 
This fleshy mass gives rise, at 
its upper face, to fleshy scales, 
which are modified leaves press- 
ing me agsunst the other, and 
to a central bud formed of leaves 
and rudimentary flowers, whilst 
from its lower face spring the 
root-fibres. In the Hyacinth 
(Figs. 32 and 33) the scales 


Fig. 28. — ^The Hop (E’umu/usL*r/»/us) 


form nearly complete sheaths, 
which grow one over and around 
the other, and its bulb is said to 


be tunicated. In the Lily (Figs. 34 and 35), the scales are smaller, and 
overlap one another like tiles on the roof of a house ; its bulb is said 
to be scaly. In the Crocus (Figs. 36 and 37), the base of the stem 
.is extremely broad, of a globular or depressed shape, and only pro- 
duces a few thin and membranous scales ; this kind of underground 


stem is called a corm. 
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The rhizo^ne and the corm are only distinguished from each other 
by the length of the axis (as shown in the vertical section) ; a corm is 
annual, while a rhizome is perennial A rhizome may be regarded, 



Fig 29 —Common Solomon’s Seal {Convallaria mttlHfiora). 


therefore, as consisting of a number of corms attached together, and 
more or less persistent. 

We now have to consider the structure of stems in different kinds 
of plants. In order to arrive at a correct idea of their structure, let us 
consider, first, the stem of forest trees ; secondly, that of palm trees ; 
thirdly, that of arborescent or ferns. 

An acquaintance with the ligneous stems of forest trees is interesting 
in more than one respect. Nature has united all her powers to give 
to trees the strength necessary to resist the dangers and the causes of 
destruction which threaten them. Their wide-spread and branching 
summits, the immense mass of foliage which they support, and the 
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extent yielding and elastic, in order to brave all the violence of &e 



Fig. 31. — Subterranean stem of Car»x, with shoots of four years. 


winds. Nature has constructed them with the particular aim of 
resistance. Year after year she accumulates on their exterior sue- 
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cessive layers of solid woody substance. In proportion as the plant 
increases in size and needs a more powerful support, the interior con- 
centric rings, which by their combinations form the strong and compact 
tissues of our forest trees, are more and more consolidated by woody 
matter deposited in their texture. In its origin — that is to say, at the 



moment when the young steni, just sprung up out of the ground, begins 
to rear itself in the air — nothing is observable in its interior except an 
abundance of pith, surrounded by a sheath of spiral vessels. But as 
the plant increases, new elements interpose between the pith and the 
bark \ and when the trunk has lengthened and strengthened, it presents 
a complicated internal structure, and one well calculated for resistance 
to all outward forces. A mere glance at the section of a log of fire- 
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wood informs us that the stems of forest trees present three essential 
parts, namely, pith at the centre, surrounded by woody fibre, and 
exterior bark. Let us examine more closely each of these parts in an 
exogenous tree. 

The pith forms a sort of column in the centre of the woody axis. 
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proportion from the time when the young ligneous axis has begun 
to solidify, up to the period of its maturity. The fact is that the size 
of the pith varies in different shoots of the same tree, according as 
their first growth has or has not been rapid. 

The pith is formed by a combination of ceils, to use the scientific 
term. Cells are simple, primitive organs, which are present in every 
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Fig. 39 represents the transverse section of a cluster of young 
vegetable cells; they are, as we see, nearly circular in section. 


£M 



‘ c 

Fig. 38.— Horizontal section of a young Maple-stem 



Fiig. 39. — Spherical cells of Pith. 



Fig. 40 — Polyhedral tis.sues of Pith 


When they have become larger they mutually compress each other, 
so that their form, at first nearly spherical, becomes polyhedral, a; 
represented in Fig. 40, 
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The pith of young trees, as represented in Fig. 39, is, as we have 
said, an aggregation of cells, at first nearly spherical, which become 
polyhedral from compression as the stem increases in size, and this 
is the medulla or medullary tissue, which occupies the central position 
in the trunks of most forest trees. This medullary tissue is totally 
deficient in vital energy in stems of more than a year old. 

Between the pith and the bark we find concentric zones, which 

bear the name of ligneous 
layers, the aggregation 
of which forms what is 
commonly called wood. 
If we examine the trunk 
of the oak, the apple, or 
the cherry-tree, a very 
sensible difference is 
observable between the 
innermost woody layers, 
which are of a darker 
colour and denser tex- 
ture than the exterior 
ones, which are, on the 
contrary, of a paler hue 
and softer. In Fig. 41, 
which represents a ver- 
tical section of an Oak of 
eighteen years' growth; 
the sap-wood {alburnum) is represented by the letter a, the heart wood 
by the letter b, the bark by the letter e. The pith is in the centre, 
with the stellate appearance which, in the oak, it often presents. The 
medullary rays^ to which we shall presently return, are very apparent 
in this section. The name of sap-wood {alburnum) is given to the 
outside layer of wood, and that of heart-wood {duramen) to the inner- 
most ones. In some trees, and notably in those which are not hard- 
grained, as the poplar, willow, and chestnut, the line of demarcation 
between the wood and the sap-wood is slightly marked. In haixi 
woods, on the contrary, it is strongly defined. Thus, in ebony the 
heart-wood is of an intense black, whilst the sap-wood is white; in 
of V/ heart is yellow and the sap-wood white; in the 

^ff'^byrea (mock privet) the heart is red and the sap-wood white. 

Workmen who work in wood are well aware that the sap-wood is 
much less sohd than the heart, and that the latter only ought to be 
employed for wood-work. Examined in masses, the ligtte^s layer? 



Vertical section of Oak of eighteen years’ growth. 
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are harder the nearer they are to the centre ; but, individually, each 
layer is more compact towards its exterior. Finally, all the layers are 
not of an equal thickness, whether compared with each other, or in 
their several parts. 

The substance which prevails in the wood, and which gives it its 
hardness, is the woody fibre^ represented in Fig. 42. This 
is an elongated cellular body, as there represented, ter- 
minating in a point at the two extremities. Its walls are 
very thick, generally so thick that their interior cavity is 
much reduced. This thickness, as w«ll as tlie colouring 
of the fibres, varies with the different parts of wood, with 
the age of the stem, and even with the nature of the 
tree that is under examination. The woody fibres press 
end to end, one against the other, and b^ome so en- 
tangled as to constitute what is c^led a fibrous tissue, 
very difficult to pierce when cut across, but, on the con- 
trary, easy enough to divide when cut longitudinally. 

This woody fibre is not the only element composing 
wood. Cut transversely a branch of the Vine (a plant 
in which the elements we are going to speak of acquire 
a considerable volume), and apply the eye to one end ; 
if the branch is straight, you will see the light at the 
other end. Examine the surface of the section of the 
branch, either with the naked eye or with a magnifying 
glass, and it will be observed that it Ls perforated with 
a considerable number of small holes, of unequal size. 

If you introduce a hair or a very fine thread into one of 
these openings, you will succeed in passing the thread to 
the other end of the branch. Continuous canals, there- 
fore, exist in the interior of the vine branch. These 
canals, formed of a membrane peculiar to them, are the 
vessels. 

If a portion of the transverse surface of a log of Oak JSbres 

or Elm is neatly cut, it will be observed that the inside magnified, 
edge of each ligneous zone presents a certain number of 
small holes, clearly perceptible to the naked eye, or at least with the 
help of a common lens ; dtese are the orifices of vessels, rather large 
in size. In the middle of the ligneous zone the vessels are much 
smaller, and sometimes almost imperceptible. Examine the wood 
of the Hornbeam, Lime, or Maple in the same manner, and it will 
be observed that the internal edge of the zone is not now occupied 
by large vessels, but is almost entirely riddled by the orifices of 
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smaller and more evenly-sized vessels, which become indistinct 
towards the external edge of each zone. 

What is the structure and function of these different vessels? 
They resemble a cylinder, with constrictions at intervals, more or 



woody fibres. 


less marked, having also transverse lines dividing them into 
superposed joints. Sometimes the remains of diaphragms correspond 
m the interior of the vessel to these contractions and lines. In one 
word, these cylinders appear formed of cells, placed end to end, 
the partitions of which have been destroyed. Their exterior walls 
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show punctations, strise, and reticulations, presenting very beautiful 
patterns, which result from the unequal Sickening of the walls, 
forming inequalities which are the result of certain laws of sym- 
metrical deposition. Fig. 34 represents these vessels in the melon. 
From the peculiar appearance ofered by their external walls, which 
are marked with small dots, furrows, and streaks, they are called 
doited and striated vessels. 

There is a particular part of the wood, however, in which the 
vessels are of a very different nature from that just indicated. We 
find these round the pith, in the innermost portion of the woody 
circle, and never anywhere else in the wood. These vessels, with 
the slender fibres which accompany them, have received, and most 
improperly retained, the name of the medullary sheath. We say 
improperly, for here there is only a combination of vessels, and no 
sheath. The image which this word recalls is not of a nature to 
enable us to understand the important modification of structure 
which belongs to the innermost vessels of the woody circle. 

Fig. 44 represents the central part of a piece of tree as seen 
under the microscope, with a very strong magnifying power. In 
this central portion, the vessels, of which we are speaking, on one 
side touch the pith at the centre of the stem, and are on the other 
side in contact with the woody fibres. 

The structure of these vessels is very singular. They form some- 
what elongated fibres, still more slender at the extremities. Any one 
would believe at the first glance that these vessels were very finely 
streaked transversely, and that their external coat was continuous ; 
but if subjected to the slightest pulling, they unroll like a spiral 
spring. These vessels are, then, formed of a spiral thread, twisted 
into a coil with contiguous spiral turns, which are joined together by 
a membrane, which is so extremely thin that it is difficult to find the 
traces of it when the spiral tube has been unrolled. 

There is one final peculiarity which marks the section of the stem 
of one of our forest trees. It is that assemblage of diverging lines 
which bear the name of medullary rays. In a transverse section of 
the stem of a tree, the mass of wood is traversed by a great 
number of radiating lines, all of which start from the bark and 
converge towards the pith, or medulla. But they do not all reach 
it ; there is a certain number which stop short in some of the layers, 
more or less deep in the trunk, without reaching the pith at all. 
These radiating lines result from the transverse section of cellular 
laminae, the edge of which we see, and the length and thickness of 
which are variable. 
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45 represents the medullary rays of a tnink of Cork-treft 
(Quercus Suher)^ in a transverse section. Fig. 46 shows the same 
organs in a similar section of the stem of the Maple, magnified by 
means of the microscope. In this last figure, m r are the medullary 
rays, which go from the centre to the circumference of the stem. 
The spiral vessels, the woody fibres, and the dotted vessels are 



Fig 45 —Medullary ray5 of the Cork tree Fig 46.— Medullary rays of the Maple, 
(horizontal section). (radial section). 


represented by the letters s, w f, d v, and the pith by the letter M. 
lo make this more clear to the reader, we avail ourselves of an 
illustration borrowed from Mr. Christopher Dresser’s “ Rudiments of 
Botany ’ (Fig. 47 ), in which a is a horizontal section of an exogenous 
stem— that is, of a stem consisting of pith, wood, and bark, which is 
enlarg^ by external additions, a d c axe the cellular mass of the 
stem, m which bundles of woody fibre, </, have been developed. By 
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the disposition of these bundles, the cellular matter has become 
divided into a central portion, which is the pith, an outer portion, 
c, which is the bark, and the plates, intervening between the 
bundles of wood fibre which connect the bark and the pith ; these 
are the medullary rays, b is the section of an older stem, in which 
a bundle of woody fibre has 
been deposited between 
each of the older bundles. 

pith j medullary rays ; 

Cy cortex, or bark; bundles 

of wood-fibre. 

The vertical section, c, 
represents a portion of a 
stem with the bark removed, 
showing that the bundles of 
fibre, dy do not descend ver- 
tically through the cellular 
tissue, by but in waved lines, 
dividing the cellular tissue 
into lenticular masses, which 
form the medullaiy rays, b. 

Most trees are provided 
with medullary rays of only 
one kind. A few only pre- 
sent thick and thin rays 

together. Thus in the Oak fig 47 —Sections of an Exogenous Stem, 
or the Hornbeam we find 

both thick and thin rays, whilst in Willow and Maple the rays are 
visibly equal. 

During the summer and autumn, the wood cells, which arc as yet 
unindurated, are the seat of disposition of starchy matter in small 
granules. This is dissolved in the sap during the following spring, 
and supplies the plant with the materials for the development of new 
foliage. 

The bark of trees is essentially composed of fibrous and cellular 
tissue ; but it is easy to understand how varied are tlie forms, dis- 
position, and structure of these elements, when we consider the 
extraordinary variety in the appearance of the bark of trees, and the 
diversity of their products. To explain everything which relates to 
the structure of the bark would lead us into details which our space 
does not permit ; we must therefore limit our remarks, and content 
ourselves with pointing out the principal characteristics of bark, 
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considering in most cases trees of our own climate. Briefly, the 
young stem is invariably covered with a thin cuticle, the epidermis. 
As the stem increases, new bundles of woody fibres are deposited in 
regular annular layers, one in each year, the new layers being deposited 
outside those already formed. The new layers of bark and wood 
are thus formed almost in contact, being juxtaposed. The epidermis 
covers the bark, as it does every other part of the vegetable, but its 
existence is altogether ephemeral. It is destroyed at an early stage 
as much by the growth of the vegetable as by the action of external 
agents. It is otherwise with the cork or suber^ which forms the next 
layer, the cells of which are of a cubical form, and are closely united 
to each other with thin walls or partitions, without colour at first, but 
afterwards acquiring a brownish tint 

In many trees the cork is very slightly developed. But this is not 
the case with the Cork-oak {Quercus Suber), In this beautiful tree, 
which furnishes man with one of his most useful commercial products, 
the suberous layer acquires an extraordinary thickness ; it is, in short, 
the substance known commercially as cork, in Latin suber^ whence 
the specific name of the tree. When about five years old the corky 
layer which constitutes the greater part of the bark begins to 
make a remarkably quick growth; then all the energy of its 
vegetation seems to concentrate itself on this part of the tree. 
New cells appear on the internal face of the primitive zone, 
pushing outwards the exterior cells which preceded them. Inde- 
pendently of these cells, the successive accumulation of which con- 
stitutes the mass of cork, others are formed which are shorter, darker 
in colour, of a flat or plate-like form, and which divide the mass of 
cork into successive zones of growth. This mass attains by degrees 
to a considerable thickness. If left to itself, it would crack so 
deeply as to become unfit for the uses to which cork is destined. 
It is necessary, therefore, to strip it off before it acquires this hard 
and fissured appearance. 

Barking or peeling off the suber of the Cork-oak does no injury to 
the tree ; it is so managed as to avoid injury to the newly formed 
suberous layer, and consequently to the living and under-lying layers 
of the bark. The operation is usually performed when the trees have 
attained the circumference of ten or twelve inches. The process 
is performed during the summer months, by cutting a longitudinal 
notch in the trunk of the tree, intersecting it with several transverse 
incisions distant about forty inches from one another. The bark is 
beaten in order to break away the adhesion of the cork to the living 
layers, and separate tlie under-lying tissues, and it is then detached 
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in the shape of cylindrical pieces, by means of the handle of an axe, 
made crooked and thin at the end, as represented in Plate IL 

The Cork-tree is peculiar to hot countries. Algeria possesses 
several forests of this tree in course of working. Spain has long 
been celebrated for its produce. The crops of cork are generally 
gathered in each forest once every eight years. 

The cork lies immediately over a cellular mass of a very different 
nature. The cells which constitute this layer are polyhedral, they 
are thicker and more closely joined, and of a greenish colour. This 
colouring is owing to the presence of chlorophyll ox leaf-gretn^ a matter 
peculiar to all the green organs of vegetables, which is applied in 
granules to the internal face of the cellular walls. Chlorophyll 
presents itself, in a mature state, under the form of very small rounded 
masses, formed of albuminous and fatty matter, sometimes enclosing 
small kernels of starch in their interior, and appearing to be super- 
ficially penetrated by the green colouring matter. 

To these three cortical formations a fourth must be added, which 
bears the name of hast or liber^ and generally appears formed of 
layers composed of elongated cells with alternately thick and thin 
walls. The first are fibres of a brilliant white, longer and more 
slender than the woody fibres; their walls are veiy thick, and are 
often dotted and extremely tough. 

The fibres of bast render an important service to human industry, 
since they furnish the materials for ropes, threads, and the strongest 
as well as the most delicate cloths. In Fig. 48 the fibres of Hemp 
{Cannabis saliva) are shown as a common example of the vegetable 
tissue known under the name of bast. These fibres are joined in 
bundles. The bundles are arranged in concentric circles, frequently 
joined to one another by anastomosis, and constitute very thin 
super-imposed layers, which appear like a sort of tissue of a more or 
less loose texture. The whole of these layers together were 
formerly compared to a book, every leaf of which would represent a 
layer. Hence the rather unsuitable name of liber. 

The cells with thin walls inteq)osed between the layers of bast 
in spring enclose starch, and their very thin walls are extensively 
punctur^, the punctations being filled in by wonderfully delicate 
network, with interstices often not more than of a line in 

diameter. These cells, whose physiological functions appear to be 
important, are called sieve-cells. 

We cannot conclude our examination of bark without noticing 
the existence of a product which latterly has occupied the attention 
of botanists. We mean the latex and laticiferous vessels. 
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In the bark and in the pith of some trees, vessels are noticed 
very different from those we have hitherto spoken of. They are 
remarkable at once for their structure and their contents. They 
are tubes, simple or ramified, sometimes completely independent, 
sometimes attaching themselves one to the other in a conhnuous 
length While the vessels traceable in the woody fibres are formed 



Fig 48 - Bast fibres of Hemp Fig 49 — Laticiferous vessels in Celandine. 

of cells which can be separated one from the other by the use of 
proper means, the cells constituting the laticiferous vessels are, on the 
contrary, so intimately blended together that neither mechanical nor 
chemical action can separate them. 

The laticiferous vessels contain a juice, generally coloured. It 
is easily proved, under the microscope, that this liquid is composed 
of an uncoloured serum, holding in suspension numerous and very 
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small globules, to which it o^es its colouration. This liquid is called 
latex. But what strikes the observer as above all remarkable, is the 
circulating movement which is the property of latex. The trans- 
parency of the vascular walls, and the presence of the granules, 
render this movement very perceptible. 

The latex is very abundant m some plants. Place on the stage 
of a microscope, and on a thin plate of glass, a young leaf, for in- 
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Fig 50 —Transverse and longitudinal sections of the trunk of the Maple 


Stance, of Chclidonium majus — better known as Celandine (Fig. 49) — 
still attached to the branch, or a sepal of the same plan^ of which 
the latex is an orange yellow \ or a petal of the Poppy ^ of which the 
latex is white ; or a stipule of Ficus elashca (one of the caoutchouc 
trees ) ; we shall see in all these cases the latex descending in one 
branch of the network of the laticiferous vessels, and ascending in 
another, returning sometimes to its point of departure, and, in fact, 
circulating with a rapidity greater in proportion as the temperature is 
warmer and vegetation more active. Ciutta-percha, caoutchouc, and 
opium are the products of the latex of certain plants. 

The elements entering into the composition of the trunks of 
forest trees are, as we see, rather complex. Ha\ing described each 
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in its turn, it will be instructive to bring the whole of them under the 
eyes of the reader. 

Fig. 50 represents a section, both horizontal and vertical, of a trunk 
of the Maple (A<xr campestr^. The structures embraced by the lines 
marked i represent the wood of the first year; those in 2 the wood 
and bark formed during the second yeai ; 



and those in 3 the tissues forming the 
bark of the first year. In the centre of 
the stem, m represents the pilh, the cells 
of which are polyhedral. The spiral 
vessels of the medullary sheath^ coming 
next to the pith, and enveloping it on 
all sides, are represented by the letters 
T E M. Then follow three groups of tvoody 
fibres^ f B ; the dotted vessels, v p being 
jilaced alternately ; c is the cambium layer. 
The bark, enclosed by the line marked 3, 
succeeds these substances, the fibres of 
the bast lying at e c, the cork at the 
letters e s, the laticiferous vessels at the 
letters v l, and the herbaceous layer at 
the letters f c, the epidermis, e p, bristling 
with hairs, forming the external surface of 
the trunk. The medullary rays are plainly 
enough observable on the horizontal sec- 
tion ; they commence with the pith, and 
stop with that part of the wood which 
belongs to the second year s growth. 

Having reviewed all the constituent 
elements belonging to the trunks of forest 
trees with membranous leaves, we have 
now to speak of the structure of the stems 
of firs and Pines — cone-bearing trees. 
These are at once easily distinguished from 


the trees we have been considering by the 


structure of their wood, which is exclusively fonned of large fibres, 
without any appearance of vessels, except the ring of spiral vessels 
forming the medullaiy sheath. These woody fibres (Fig. 51) present 
besides the singular peculiarity of exhibiting on each of their lateral 
faces — ^namely, those which look towards the medullaiy rays — a row 
of dots or punctations, each surrounded with a diskdike nng. The 
wood is traversed by resiniferous ducts, which are interstices in which 
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the resin produced by the cells surrounding it is deposited and 
accumulates. Fig. 52 
represents the trans- 
verse section of the 
stem of a Fir-tree. AVe 
see that conifers, like 
other trees, present a 
central medullary ca- 
nal, concentric woody 
and cortical layers. 

But vessels have no 
existence in these 
stems, and the medul- 
lary rays are scarcely 
visible. 

Stems which in- 
crease in the way 
which has been de- 
scribed by external cir- 
cumferential additions 
art^ said to be exo- 
gpnrjas. Their seed- 
lings usually have two 
seed-leaves or cotyle- 
dons. Hence they are 
also called Dicotyle- 
dons. All British trees, 
and a vast number of 
our smaller shrubs and 
plants, have this form 
of stem. 

The general ap- 
pearance of Palm-trees 
is very different from 
that of our indigenous 
trees — their long and 
drawn-out stem ap- 
proximately equal in 
thickness from the base 
to the summit, and 
completely bare, that 
is, not divided by 


F*g 52. — ^Transverse section of a Fir. 



53,— Section of the stem of a Pnlm. 
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boughs and branches, making them like some tall plumn sur- 
mounted with a thick tuft of leaves. What is the interior structure 
of such a stem? To give an idea of its formation, we must first 
understand that the growth of the Palm-tree differs from that of any 
group of trees we have hitherto considered. Palm- 
trees do not, like our evergreen and forest trees, 
r J ^ increase their growth by concentric external layers, 

® X / deposited between the wood and the bark. The 

\ / interior structure, therefore, must show arrangements 
very different from those we have been describing. 
Here there is no single central pith, no concentric 
layers distinctly separating the pith, the wood, and 
^ Q the bark; no medullary rays diverging from the 

\ / centre to the circumference. If we cut the stem of 

NI / a Palm across, we shall immediately see that it differs 

A /I as much from the trunk of our trees in its inmost 

1 organisation as it does in its outward appearance. 

We look in vain for the central pith, the concentric 
zones, the radiating lines, which so plainly charac- 
\ / * terise the wood of our indigenous trees. We see, on 

\ / a groundwork of palish colour, little spots of a df*'" 

tint, formed by a more solid tissue. These^fttv. 

/ rounded or half-moon shaped spots are more nu- 

1 merous, more crowded, darker coloured, and in 

I I general larger towards the circumference of the stem 
than they are in the central part. This stem, there- 
^ fore, appears at first sight formed of two descriptions 
of tissue, one rather soft and pulpy, forming the 
principal mass, the other very solid, forming little 
islets scattered through the former (Fig. 53). It is 
called endogenous; it is characteristic of plants with 
I a single seed-leaf to the seedling. 

Microscopic examination has shown us that the 
Ti«»Sncai*'figure tissues is exclusively formed of cells, and 

Bhowing the internal may be compaTcd to the pith of our indigenous trees. 

It is traversed also by vascular bundles of very tough 
fibres, the tortuous course of which may be traced 
theoretically by the help of Fig. 54, in which letters a n c d, represent 
the different interfacings of these bundles in the middle of the pith. 
The fibrous bundles which traverse the stem of the Palm and other 


trees belonging to the same natural group, present arrangements 
which are very interesting to examine. The anatomical structure of 



THB t>TBM OF PLAINTS. 


55 


each of them does not appear to be alike through their whole length ; 
it seems to become more simple the farther they are distant from the 
point where they leave the stem to pass into the leaves. In its 




Fig. ss.— Section of the stem of a Tree Fern. 


higher part, at the end of its course, the fibrous 
bundle possesses the characteristic structure which 
it has in the stems of our indigenous trees, in- 
cluding the medullary sheath ; it presents, in fact, 
spiral dotted and striated vessels of a greater or scaiariforS vS^cis from 
less size, and woody fibres. » Tree Fem. 

I'he Tree Term of warm climates approach in 
their appearance much nearer to Palms than to our indigenous trees. 
Their slender trunks, simple and branchless, and of nearly equal 
thickness from the base to the summit, support at a great height a 
tuft of leaves. Nevertheless, Ferns differ much from Palms in their 
internal structure. Round an abundant pith the fibro-vascular bundles 
are arranged in plates, showing in the transverse section of the stem 
winding forms, more or less irregular, and grouped in circles towards 
the circumferenejs of the trunk. This is shown in Fig. 55, repre- 
senting the horizontal section of the stem of a Tree Fern. 


56 


THE VEGETABIH WORLD. 


The bundles traverse the stem of the Tree Fern from top to 
bottom; they form, in fact, a perforated cylinder, the perforations 
corresponding to the bases of the fronds. The constituent fibres are 
very tough, impregnated with a dark brown colour, and containing 
cellular tissue and vessels. Among these vessels we particularly notice 
prismatic tubes, which show on each of their faces horizontal clefts 
very close to each other, and at equal distances —called stalartform 
vessels. Fig. 56 shows the structure and relative arrangement of the 
scalariform vessels from the trunk of a Tree Fern. These vessels are 
represented as they appear under the microscope. All ferns have 
stems of this form. 

The rind or bark marked by the cicatrices of leaves or fronds, 
shows that its leaves are produced at the summit only. 



Fig 57 — Pollard Willows 


III — Oi Buds 

We have studied the tortuous and deformed roots, and denuded 
trunks of trees, before considering the branches, the boughs, the 
leaves, and the flowers which decorate them, we pause at the organ 
from which emanate all these elements We speak of the budy which 
hides under its delicate green envelope the source of these brilliant 
ornaments of Nature, of which every year witnesses the birth and death 
The bud IS, in fact, the cradle of the young plant This organ alone 
IS capable of reproducing a new individual, and the horticultunst is 
familiar with many wonderful multiplications of species through its 
means In ordinary circumstances, however, the bud is not intended 
to be separated from the mother plant . the function of the mother 
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plant is to nourish, strengthen, and increase its growth until it becomes 
an organ taking part with the others in the life of the plant. 

The bud may therefore be considered as a fundamental element in 
the plant, which, without it, would soon perish. It is the bud which 
year by year repairs the losses, supjilies the flowers, the leaves and 
the branches which have disappeared. Through its means the plant 
increases in growth. Through it, its existence is prolonged. The 
bud is the true rmovaior of the vegetable world. It may be said, 
in fact, that a plant is all bud ; there is scarcely any part that does 
not produce them ; the roots, the leaves, the flowers even, may 
accidentally give birth to buds, for Nature never loses sight of the 
phenomena essential to organic life — ^namely, the production of new 
beings. 

Buds are of two kinds — namely, buds which produce leaves and 
branches, and buds which contain tK)th leaves and flowers. 

The leaf-bud is a scaly conical organ placed in the axil of a leaf — 
in fact, a rudimentary branch, so to speak, formed as the growing 
season is about to close. The growing point is composed of cellular 
tissue, in direct communication with the pith of thfe stem. 

The arrangements of the scales of buds are very various : the 
scales being rudimentary leaves, the arrangements of scalf 
the arrangements of leaves. Some of their forms are fami. 

There are no vascular structures at the growing point of the buo 
but spiral vessels and woody fibres make their appearance near to tiic 
base of the cone. 

The flower-bud, on the other hand, is a stationary axis surrounded 
by rudimentary leaves ; its growing point has become quasi-paralysed, 
and has no power of elongating itself ; it is, in short, a stunted branch, 
from which the power of growth has been withdrawn. It is well 
known that any violent check to the vegetative growth of a plant is 
favourable to the production of flower-buds. A conifer, for example, 
whose roots have got down into bad soil, will suddenly produce cones 
all over. This is often the precursor of its decea.se. 

It is necessary to avoid confounding the leaf-bud with the flower- 
buds, which contain only the flower ready to burst, to astonish with 
its beauty, and disappear. The leaf-bud^ in its serried and complex 
mass, includes all the elements necessary to the production of a young 
plant, and as we shall see, it often suffices to produce a new individual. 

Buds are the first stage and the earliest form of the vegetable axis ; 
they occupy the summit of the stem which they are destined to pro- 
long, or the arm-pit or axil of the leaves upon the stem of which they 
are destined to form the branches. In the case of herbaceous plants 
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in general, and with a great many trees of equinoctial countries, whose 
vegetation, so to speak, enjoys no annual repose, the buds are naked, 
that is to say, all the young leaves resemble each other, and produce 
the true leaves as they enlarge. But in countries where the winter, 
more or less rigorous, would destroy the delicate organs, the external 
leaves which cover the others are subjected to modifications which 
transform them into protecting organs. They are changed into sca/es — 
coriaceous membranes, frequently furnished on the interior with an 
abundant down, or thick hair, or with a coating of resinous juice, 
insoluble in water, and preserving considerable warmth. Under this 



Fig 58.— Bud oflUc Ash. Fig. 59. -.Opening Ic.ifbuu ui Fig 60 —Bud of the Hone 

Hone Chestnut. Chestnut. 


shelter the rudiments of the young plant are so effectually swaddled 
up, so to speak, as to be thoroughly protected from the external air. 
Experiment proves that where the buds are detached from the tree, 
and the wound covered over with a varnish, tliey have remained for a 
long time under water without experiencing the least change. 

The scales are modified leaves, then, but it is not always the same 
part of the leaf which constitutes them. Nature employs divers 
processes for transforming a leaf into a scale. Again, between the 
scales of a dud and the leaf which they enclose, we frequently find a 
series of intermediate forms which throw considerable light on the 
metamorphoses of which the leaf is the seat when it passes insensibly 
from one state to the other. Fig. 6i, which represents the leaf of the 
eposeberry {Fides) gradually passing from the leafy state to the scaly 
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state, shows sufficiently the transition from the one organ to the other, 
to render any further detail unnecessary. 

The leaves are not always disposed in the same manner m the 
bud, whether wc consider th^m in their isolated state, or in the 




Fig 6i —Gradual transformation of the leaves of the Gooseberry 
{Rihs Grosiuiarta) into scales. 


positions they occupy in reference to the others. 

1 he structure of buds sometimes becomes a j 
characteristic very useful to the forester when^^ of the'buo a, 
wishes to acquaint himself with the names of tr^^^ 
during winter. 

Let us consider each leaf independently of the 
others. These are the different situations that the 
leaf may assume in the interior of the bud : — It 
may be folded up transversely in such a manner 
that the upper part rests over the lower, as in the 
{Liriodcfuiron tulipiferum)^ ¥ig. It 
may fold in its length in such a manner that one 
half of the leaf may lie over the other half, as in 
the Almond-tree {Aptygdalus communis) y Fig. 64. 

It may be folded several times in fan shape, as 
in the graceful Birch- tree (Fig. 62) ; rolled round 
itself, as it were, as in the Indian Shot {Canna 
indicd)y Fig. 66 ; rolled on both edges, outwardly, 
as in the Dock {Riwiex), Fig. 7 1, or inwardly, as in 
the Poplar, Fig. 65. 

We need not enter into more minute details on this subject 
Figs. 67, 68, and 69, which represent vertical sections of the buds of 
Sage {Salvia opcinaiis). Lilac {Syringa vulgaris), and the well-knowp 
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Iris, will suffice to prove the mutual connection of the young leaves 
in certain vegetables, while they are yet shut up in the bud. 

In most trees of temperate regions the buds make their appear- 
ance in spring, stopping at an early stage of their development, and 
only elongating themselves in the following spring. They ramify 
slowly, and it is only once a year that branches are produced. Never- 
theless, in the case of the Peach-tree and the Vine, two generations 
of branches are produced. The cause of this is, that their scaly buds 




Fig. 63.- Expanding Bud of the Tulip-tree. Fig. 64. -—Expanding Bud of the Almond. 


have remained stationary during the autumn and winter of the pre- 
ceding year, have elongated themselves in the spring, and given birth 
at the axils of their leaves to buds, which in place of remaining 
stationary, and developing themselves only at the commencement of 
the approaching season, ^ow without interruption, and produce new 
branches. French horticulturists have given these the name of 
precocious buds. The branches which these produce, on the other 
hand, only carry scale buds, developing themselves the year after, 
and therefore called dormant buds. 

We have described normal buds, which are borne in the axils of 
the leaves, or which terminate the axis. There are others which 
present themselves without any order, and the exact spot where they 
may present themselves cannot be foreseen. These are adventitious 


Jig 67 — ^Transverse section 
of Sage Bud 


J 14, 68 — Scctum of Bud 
of Ins 


I* ig 69 —Section of a 
Bud of Lilac. 


buds: they present themselves on all parts of the vegetable-— 
upon the stem, the leaves, the flowers, and the roots. The root of 
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the Sumach {Rhus\ for example ; of the Poplar or Pollard Willow 
{Sa/ix a/ba ) ; of the common Acacia (Robinia pseud~aca€ia\ and 
many others, run horizontally in the soil very near the surface, pro* 
ducing adventitious buds, which root themselves quickly, and rapidly 
multiply the plant, so that in a few years they become a considerable 
nuisance. 

The formation of adventitious buds is frequently produced by 
accidental irritation. The wheel 


of a cart, for instance, grazes 
the trunk, or the root of a 
tree is wounded by the passing 
ploughshare, and an adventi- 
tious bud results. If we cut 
down the head of a group of 
forest trees, the plants which, 
left to themselves, would have 
become stately trees, are trans- 
formed into stumps, which cover 
themselves afterwards with 
branches, all of the same age 
and of the same strength ; they 
have been transformed from 
trees of stately growth to pol- 
larded dwarfs. In the case of 
the Willow, this principle of 
adventitious budding has been 
lai^ely utilised. Vvillows of 
enormous tnmks, but short and 
deformed, surmounted by a thick 



Fig 7a— Budding. 


of branches, as in the en- 


graving at the head of this chapter, are commonly known as pollards, 
and owe their singular appearance to the regular and periodical 
cutting to which they are subjected. In consequence of this muti- 


lation, a great number of adventitious shoots are formed, which 
subsequently produce so many branches of like size. These 
branches are cut to make supports for young trees, for pea-sticks 
in agricultural districts, and as props for the vine in wine-producing 
countries. In Epping Forest, in the neighbourhood of Ix)ndon, it 
has been the custom from time immemorial to have annual sales 


of these cuttings, at which the neighbouring inhabitants are supplied 
with wood both for firing and horticultural purposes. 

When the Lombardy Poplar-tree {Populus dilatata) reaches 
twenty-five or thirty years, it is cut down, when it forms planks of 
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some value; but it is also lopped every five years, the result of 
lopping being numerous adventitious buds, which produce branches 
much used for fences and for firewood. 



Fig 71— Dock, 


Buds are placed upon the stem at regular intervals, where they 
develop themselves in the form of branches, and extend the tree, 
nourishment being earned through them to every leaf and fibre. It 


Is also one of their peculiarities, that, without injury to these organs, 
they may be separated from the parent plant and placed upon 
another, which, so to speak, becomes its nurse. Horticulturists profit 
by this circumstance to produce upon a wild and worthless stock 
some of their finest flowers and fruits. This process, known to 
gardeners as budding, is practised in many different ways, but in all 
the principle is the same ; the bud without any of the wood is care- 
fully removed from the parent tree and applied to a corresponding 
cut in the nursing one, covering the wound so as to keep out the 
air. Fig. 70 shows the manner in which this is performed ; b repre- 
sents the bud after it has been removed from the parent branch ; 
A the nursing stem in which an incision in the form of a T has been 
made to receive it ; c the bud secured in its place by means of wool 
or cotton thread, wound lightly, but closely round both. The bud 
continues to grow on its new nurse, and in course of time it furms 
a branch or head of a tree, producing the sauic flowers and fruit 
for which the parent may have been celebrated. We need not 
enlarge here on the importance of this principle ; it is applied most 
successfully in horticulture, where some delicate species of fruit or 
flowers is produced on a stem destitute of the "idgour necessary to 
nourish and bring it to maturity. 

The leaf-bud is thus a conical oigan placed in the axil of a leaf; 
in short, a rudimentary branch formed as the growing season is 
closing, and is the /tu/us in which the foliage will be formed in the 
coming spring, rather than the leaves themselves, in a rudimentary 
condition. The central growing point (Fig. 59) is composed of 
cellular tissue possessing special powers of vitality and growth, and 
closely connected with the pith of the stem. From this point all the 
future leaves have their development. This growing point has a 
certain analogy with the embryo in the seed, inasmuch as both are 
provisions for growth and reproduction ; but they differ in this, that 
the leaf-bud needs no fertilisation for its development, and propagates 
the individual as well as the species, while the embryo imperatively 
needs fertilisation, and cocUnues the species, but not necessarily the 
individual. 




Fig 73 —Italian or Stone Pine {J^tnusPtma'i, 
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The branch being only a secondary stem emanating from the 
principal trunk, necessarily presents the same modifications of form, 
of structure, and of disposition of the leaf, which we observe in the 
trunk, properly so called ; but the resemblance between the stem 
and its branches is not always complete ; thus, in the Butcher’s Broom 
(jRtfscus aculeatus)^ Fig. 73, the branches are short, and take so 
immediately the form of leaves, that the early botanists considered 
them to be such. But an attentive observer will not be deceived 
if he considers that these flattened organs with their foliaceous 
appearance spring from . the axils of scales which are the true 
leaves, and carry flowers ; these are the exclusive characteristics of 
branches. 

In some plants the branches expand considerably, but in most 
others they remain slender; their terminal bud becomes abortive, 
they become pointed and hardened at the extremities ; in short, they 
are changed into spines, as in the Hawthorn {CralcBgtts oxycaniha), 

A modification, extremely curious and interesting, in the form and 
consistence of branches, occurs in the Potato {Solatium tuberosum) ^ 
Fig. 74, which is developed under ground. The subterranean part 
of the stem is not green, and the leaves, if we can call them so, 
are only small rudimentary scales, in whose axils branches, which 
extend more or less in a horizontal direction, develop themselves, 
and are supplied with abortive leaves. These branches, which 
are thin and slender at their origin, swell at their extremities, are 
filled with a starchy matter, and finally become the tuber, which we 
recognise as the potato. In short, if we examine a potato, we see 
that it is covered at intervals with eyes, or scales. At the axils of 
these scales a bud is found ; every one knows that these buds, when 
the potato is stored in dark cellars, push out long slender shoots at 
the return of spring. The fact that the parts here described are 
really portions of the stem, is curiously proved by the following 
instance, recorded in the Gardeners' Chronicle^ vol. ii., p. 85. A 
potato plant had grown underneath an inverted flower-pot in a dark 
cellar, where it had formed itself into a perfect miniature plant. 
Being only surrounded by air, it had thrown out its branches, and 
meeting with no resistance, it had grown with the same regularity as 
an ordinary plant would have done above ground. The set, or old 
tuber, was shrivelled up, and formed a wrinkled knob, out of which 
grew many branches and branchlets. Of the latter, some had 
become thickened at the point, resembling young potatoes ; others, 
having no power of extending themselves, had swelled close to the 
parent tuber. All were covered with scales, the rudiments of leaves. 
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At first sight the plant appeared as if it had been unable to form 
roots, but a more minute mspection showed that they were really 



Fig 74 -^Subterranean branches and tubers of the Potato 

beginning to form here and there in many places upon the surface of 
the branches 

There is a great difference between tubers and tuberous roots — 
between the Potato and the Dahltat for instance. The tuber-Uke 



75 —Spruce Fir 
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root of the Dahlia may be called a trae root , it has no nodes, or 



Fig 76 —Horse Chestnut 


join!s On the other hand, the tuber of the potato bears many of 
these nodes. 
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The length and direction of the branches, as compared with the 
parent stem, are extremely varied, and this variety tends to give to 
each plant its special appearance, its peculiar physiopiomy. If the 
lower, and consequently first formed, branches continue to extend 
themselves in the same proportion, and the upper ones are shorter 
as they approach the summit, the form of the tree is conical or 
pyramidal, as in the Firs (Fig. 75). If the central branches extend 
beyond the lower ones, the form is roimd or oval, as is the case with 
the Horse Chestnut (/EsadusHippocastanun^^ Fig. 76. If the upper 
branches take a fuller development, or rather, if the leading shoot 
ceases after a time to develop itself, as in the Italian Pine, Fig. 72, 
the summit of the tree expands in an umbrella form, and has b^n 
aptly compared to the spreading of volcanic smoke, expanding over 
the mouth of a crater before it descends again to the earth. In all 
these instances the direction and growth of the branch to the tree 
give its particular appearance. Branches issue from the stem at all 
imaginable angles — sometimes at right angles, sometimes at angles so 
acute as to seem at a little distance to rise with the bole of the tree. 
The tapering branches of the funereal Cypress {Cupressus)^ as 
compared with a kind of dome formed by the branches of the Oak 
(Quercus), or the Cedar, give us some idea of the contrast which the 
two kinds of ramifications present (Fig. 77). The Lombardy Poplar 
{Populus dilatata) carries the contrast still further. The aspect of 
each of these trees places in bold relief the influence which the 
different modes of the ramification exercise upon the form of the tree. 

In some trees the branches take a direction which seems inverse 
to the usual habit of trees. In place of rising towards the skies, the 
branches appear to incline towards the earth with a drooping aspect 
The Weeping Willow, represented in Fig. 78, presents a striking and 
well-known example of this habit of growth. The long slender branches 
of this elegant tree fall by their own weight But the habit is not 
confined to this tree. The Ash and other trees occasionally produce 
seedling varieties with a drooping habit, and gardeners avail themselves 
largely of these, planting the banks of water basins, ponds, and brooks 
wi 3 i the one, and forming shady places on lawns by means of the 
others. The Willow is at once elegant and sad in its aspect 

The branches of the Sophora of Japan (Scphora japmica\ or the 
Weeping Sophora, resemble the Weeping Willow in many respects, 
but they possess a certain rigidity, and turn down abruptiy at Aeir 
origin towards the soil. (Fig. 79). 

We have said that a branch may be considered as a secondary 
stem, emanating from the principal one, from which it draws its 
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nourishment. But if we give this secondary stem or branch another 
source of nourishment, it may be separated from the pnncipal axis 



Fig 78 --Weeping Waiow 


names it, and become a free and distinct individual of the same 
Species. U^n this natural fact has been founded the processes of 
laj^ering, leading, and grafting, well known m horticulture. Bending 




f 79* — 1 he Sophora of J ipan« 
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a flexible branch towards the humid soil, the g^dener maintains it in 
its position by pegging down, as represented in Fig. 80, until it has 
thrown out roots. These roots being developed, it contains within 
itself all the elements of life. The branch may be separated from the 
stem, from which it no longer requires support This process is known 
as layering. But every branch which it is desired to layer may neither 
be within reach of the soil nor sufficiently flexible to bend to the extent 



Fig 80 —Propagation by layer* 


requisite. In such cases the soil must be raised to the branch. To 
effect this, vases or flower-pots of various forms are employed, which 
are fllled with earth, and maintained at the necessary height, the branch 
being placed in it traverses the vase in contact with the soil, as in 
Fig. 81. The soil bein^ maintained in a humid state, the portion of 
the branch in contact with it is not slow to push forth its adventitious 
roots, which are soon present in sufficient numbers. In due time the 
braniffies may be separated firom the parent stem, and transpkmted 
^rfmwhare. TTiis is called layering by elevation. 

Propagating by slips or cuttings differs from lay^ing onl^ in flbis, 
that the part of the plant employed in the process of mmtiphcation is 
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detached at once from the parent plant, and completely abandoned to 



t ig 8i — La>cnng by elevation 


the resources of Nature. Cut a branch even of considerable si7e from 
a willow or poplar , give it a clean sloping cut across a joint or node, 
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and bury it in humid soil, it will immediately push out adventitious roots, 
and soon begin to grow a new and independent willow or poplar. But 
all plants will not so readily accommodate themselves to this easy mode 
of multiplication. There are some plants which will not takc^ to use 



Fig 83 —Approach grafting. 


the conventional term, without the aid of many complicated artifices; 
there are even some which resist all means known of propagation by 
slips; in short, the slip often finds itself subject to these alternatives — 
to die of inanition, for want of sufficient moisture, or to rot from over- 
much liquid. The problem for the operator to solve, in order to 
favour ie production of roots, is to establish a proper equilibrium 
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between the aqueous losses to which the slip will submit, and the 
quantity of water which it absorbs ; and to do so is not without its 
difficulties. But this is not the place to explain the processes by which 
these operations are successfully performed. We must content 
ourselves with remarking that the process is not con- 
fined to slips or cuttings of branches, as cited above. 

Cuttings may be made from rhizomes, from leaves, 
and even from parts of a leaf. 

Layers and slips are not the only operations in 
which branches are employed for the purpose of 
multiplication. There is another, the most important 
of all in garden operations — namely, graftings or 
budding — of which v e have already said a few words 
in connection with the bud. Its object is to attach 
one vegetable to another, which is to sustain and 
furnish matter for its sustenance ; to nurse it, in short. 

We sometimes see in forests certain trees, particularly 
the Hornbeam, in which a branch of one is firmly 
united to a neighbouring tree of the same species. 

This process, which in this case is a natural occur- 
rence, is practised artificially to a great extent in 
gardening. The operator cuts a corresponding slice 
of bark from two trees, brings the tw^o equal places 
into contact, and lashes them firmly together with 
cord, which is again covered with some sort of clay, 
to keep the wound moist until a junction has taken 
place. This is approach grafting. Fig. 82 shows 
the manner of preparing the tw’o subjects intended Fig. 84 
for approach grafting. Fig. 83 exhibits two subjects 
firmly attached by means of ligatures. 

In cleft grafting the trunk of a tree is cut through horizontally, 
and a vertical cleft is made in it some inches deep. Into this cleft the 
branch of a graft with several buds, and cut to the shape of the cleft, 
is inserted, which is closely in contact w'ith the sides of the cleft. 
The cleft is then covered with mortar of some kind, and bound 
firmly together by means of cord. In Fig. 84 w^e have these 
successive operations represented. Cleft grafting is operated success- 
fully both on the trunks and roots of trees. By its means the 
horticulturist changes with advantage the products of trees of the 
same species, making the head bear fruit and dowsers other than those 
belonging to the principal stem. In fact, they restore the vigour and 
sweetness of youth to a tree already aged. 




THE VEOETABLk WORt^ 



Fig. 85. — ASrial and submerged leaves of the Arrow-head {Sagitiarifii. 


V. — Of Leaves. 

We have considered buds, which enclose in their green envelopes 
the promises of spring. At the hour marked by awakening Nature 
this cradle of the leafy organs will open itself step by step, and in a 
short time the gardens, the fields, and the woods will be clothed with 
a dazzling mantle of verdure. 

The season of the renaissance of leaves is that which exercises 
the softest influence on the human soul, when the new vegetation 
begins to decorate the fields, and gives to the boughs and branches, 
long denuded by the frost, that tint of vernal green so vivid and 
dazzling, which brings with it that delicious impression which no 
animated beings can refuse to feel. The reviving verdure is the 
foreruriner of fine days, the first adornments of the fields announcing 
a brilliant assembly of flowers, a plentiful tribute of savoury fruits. 
Renovated Nature offers at once to the eyes and the mind a most 
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seducing picture ; what pleasure do we not enjoy in the shade and 
shelter of the forest in the burning days of summer ! 

If the leaves have not the dazzling and variegated colours of the 
flowers of our fields or parterres, their green surface and variegated 
shades serve to relieve the eye. The movement of the leaves, as they 
gracefully wave to every breath of wind, serves also to animate the 
landscape, and gives it a kind of living existence. 

But the functions of the leaves are not limited to mere ornament 



Fig. 86 -Arrow-head. I* ig 87.- Juniper. 


and shade. Nature, as we shall see, assigns to them infinitely more 
important offices, both to surrounding Nature and to the tree of which 
they form a part. They purify the surrounding atmosphere, restoring 
it to its normal condition, rendering it healthy and salubrious when 
vitiated by the breath of animals. Nature has in this, as in all 
its works, united decorative elegance and beauty of form with direct 
^nd immediate utility. 

^ Leaves are borne upon the stem and branch, and nothing is more 
/varied than the forms they assume. In Sagittana, Fig. 86, they 
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resemble an arrow or spear head, whence its name. In the Juniper 
bush {Juniperus communis\ Fig. 87, the leaves are like so many 
needles. Others have scythe-like leaves, as in the Gladiolus; 
others sword-like, as in the Iris, Leaves may take the form of a 
disc, as in the Tropxolum, Fig. 89, or the form of a spatula, as in the 
Daisy (Beilis perennis\ Fig. 88. 

I^me leaves have forms so strange that botanists have been 
puzzled to describe them. For example, in N^enthes khasyana^ 




Fig. 68.— Daisy. 


Fig. 89.— Tropoeolum. 


Fig. 90, the leaves terminate in a most singular manner, forming a 
sort of um or vase, surmounted by a cover. This vessel is suspended 
at the extremity of a thread-like appendage to the end of the leaf, 
which would seem to be altogether unfit to support it. In a recent 
work we find the following facts recorded in reference to the leaves 
of the Nepenthes, An officer of marines writes : — ^ Three days after 
my arrival at Madagascar, I lost my way during a short excursion 
into the interior, and was overtaken with an excessive lassitude, 
accompanied with a devouring thirst After a long walk I was upon 
the point of yielding to despair, when I perceived close to me, 
suspended to leaves, some small vases, somewhat like those used on 
board to preserve fresh water. I began to think I was under one of] 
those hallucinations by which the sick are visited in fever, when the 
refreshing draught seems to fly from their parched lips. I approached. 


OF ZJSAFFS. 


83 


however, with some hesitation; I threw a rapid glance into the 
pitchers : judge of my happiness when I found them filled with a 
pure and transparent liquid I The draught I partook gave me the 



Fig. ^—Nepenthet Rhas^ana, 


best idea I have ever realised of the nectar served at the table of 
the gods.” 

I'o pursue our subject, however. In Sarracenia a number of 
the leaves are long and funnel-shaped, somewhat like a long horn 
or trumpet, as in Fig. 92 ; while in the Venus's Catchfly {Dionaa 
muscipula), Fig. 91, the leaves are terminated by two rounded plates 
or leaves, furnished with hairs on the outer edge. When touched, 
these leaves close upon their victim, and become, as it were, a 
charnel-house, when thus united. 

Among the many species of plants which have been described, 
there are scarcely two whose leaves can be said to be perfectly alike. 
“These contrasts surprise the traveller,” says Auguste de Saint- 
Hilaire, “ When in traversing equinoctial countries, he finds himself 
surrounded by thousands of forms which have among them all only 
one trait of resemblance — their elegance and grace — when he sees 
the delicate foliage of the Mimosa, 90 sensitive to the touch, hanging 
over the gigantic leaf of the Scitaminaz, and the Ferns with fiieir 
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thousands of finely-cut fronds growing upon the trunk of the Eugenia^ 
and mingling with Bromdiacea and Tillandsias, with their rigid and 
inflexible leaves. 

But more than this; we do not find in Nature any two leaves 



Fig. 91.— 'Leaf of Venus’s Catchfly. Fig 92 —Leaves of Sarracettta 


exactly alike. Sometimes the same plant possesses leaves having 
less resemblance to each other than those of two different species. 
The Paper Mulberry {Broussofietta pcipynf€ra\ Fig. 93, has at the 
same time heart-shaped and lobed leaves. In the garden Valerian the 
lower leaves are entire, and those at the summit are deeply notched. 
In the Ranunculus aquatilis, Fig. 94, the leaves which vegetate in 
the water are divided into thread-like expansions, so narrow that they 
seem to be leaves reduced to their nerves, or skeleton, while those 
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leaves which grow in the air are entire, and disc-like in form, and 
more or less notched. When the common Arrow-head {Sagtitarta) 
grows in brooks, its submerged leaves form long ribbons; when it 



Fig 91 —Branch of the Paper Mulberry {firouttotuHa papyriftra ) 


grows on the banks of great ponds or tanks, the leaves resemble 
arrow-heads. Fig. 85. 

There is not less diversity in the length and breadth of leaves 
than in their form. While some leaves are only half a line in leng^, 
others attain the dimensions of five or six yaids. Nor is their site 
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always proportioned to the thickness of the stem which carries them. 
The leaves of a small plant, the Dock {Rumex\ would cover many 
hundred times the space occupied by the fascicled leaves of the 
Larch, an imposing mountain tree ; and there is a thousand times 
less vegetable matter in the leaf of tlie Fir-tree or Cedar than in that 
of the Plantain, or Banana-tree. 

The leaf usually consists of two parts — a stalk, or petiole^ and the 



Mg 94 - Ranuncuius aquatihi 


blade, or lamina. The petiole connects the leaf with the branch or 
stem, and is composed of a bundle of unexpanded fibres covered by 
an epidermis, "^en the petiole fails, as in the common Flax {Ltnum\ 
Fig. 95, the leaf is said to be sessile. In such cases the leaves often 
partially or entirely surround the stem, when they are said to be 
amplexicaul^ or semtamplcxtcaul. The leaf is simple when the limb 
consists of one piece either quite entire or variously indented, cleft, or 
divided on the edge ; and compound when it consists of one or mote 
leaflets, each of which is jointed to the common petiole by intermj- 
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diate petiolides, sometimes very short. The leaf of the Lime-tree 
(Ttlia\ Fig. 96, is simple; that of the Robinia, or False Acacia, 
Fig. 97, is compound. 

It happens sometimes that the petiole is branching, and bears 
petioles of the second or third order, upon which are inserted pctiolules 
with their leaflets. This occurs in Gledttschia triacantha^ Fig. 98, which 



Sessile leaves ofthe Flax plant 


belongs to a highly ornamental 
group of trees, with branching 
thorns in some of the species. 
When the division of leaves is 
carried further, the term decom- 
pound is made use of ; the 
Hemlock {Comum maculatum) 
is said to be supra-decompound. 
The outline of the limb of the 
leaf is often continuous all 
round, or entire^ as we see in 
the Box-tree, the Iris, and other 
plants. But it is not so in the 



Fig 96.— Leaf of the lime-tree. 


majority of cases. The edge of the limb of the leaf is generally 
more or less serrated ; according to the form and depth of these 
inequalities round the margin, the leaf is said to be dentate^ erenafe, 


ssrratey lobedy or partite, 

Leaves are dentate when the edge is notched with acute-pointed 
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teeth, as in the Chestnut, Fig. 99 ; crenate when the margin is cut 
into bulging projections, as in the Saxifrage, Fig. 100. They are 
lobed when the leaf is more deeply indented, as in the Gingko, Fig. 
10 1, They are cleft when their division extends through one-half of 
the leaf, as in the Bauhinia^ Fig. 102, the leaf of which gives a very 
good idea of the cleft leaf. The leaf of Castor-oil tree (Ricinus com- 
munis), Fig. 103, is cleft into eight sections. Finally, leaves are 
partite when the separation penetrates nearly to the petiole, or to the 
mid-rib of the leaf, as in Fig. 104, a bipartite leaf; Fig. 105, which 




Fig. xoi —Leaf of Gingka 


Fig. 109 .— Leaf of 


represents the leai ot Cannabis satrva, the Hemp ; Fig. 106, Echinops 
spharocephalus ; and Fig. 107, the leaf oiScolymus hispaniats, in which 
the divisions are more numerous still 

The leaf is, as we have said, a flattened organ having two surfaces, 
and border, the whole of which constitutes the lamina, or blade. The 
blade of every leaf is traversed by prominent lines or ridges, which are, 
however, more prominent on the lower face than on the upper. These are 
formed of woody tissues with spiral vessels. They form the nerves or 
veins of the leaf, and are retained in their positions, and the intervening 
space is filled up by cellular tissue. The tissues of the veins are 
brought into closer proximity in the petiole, which resembles a small 
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branch. Having passed into the stem, one part enters the bark, while 
the other traverses the wood and penetrates to the medullary sheath 
at the centre of the stem. Every leaf is thus in communication with 
the stem ; its skeleton is, in fact, a prolongation of the spiral vessels, 
bast, and wood of the stem. The disposition of the veins differs very 
little in the three principal types. In the Chestnut, the leaf of which 



Fig. 103. —Leaf of the Castor-oil tree. 


Fig. X04.— A bipartite leaf. 


is represented in Fig. 99, the mid-rib runs from the base to the sum- 
mit of the blade, sending out to the right and left a secondary set 
of ribs or veins parallel to each other, disposed like the barbs of 
a feather. In the Mallow (Malva sylvestris)^ Fig. ro8, five princijm! 
nerves run from the base of the leaf to the apex, and radiate in 
the blade like the foot of a web-footed bird. In the Iris, of which 
leaves are represented in Fig. 30, p. 34, a great number of delicate 
veins run from the base of the leaf towards the summit, all being 
parallel to each other. 
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The petiole, sometimes long, sometimes short, and sometimes 
absent altogether, is often cylindrical, sometimes arched and inflated, 
as in the Water Caltrops (Trapa naians), or compressed, as in the 
Birch (Betuia), and many Poplars, in which the large surface, in 
place of being a continuation of the blade, abuts upon it at right 
angles. In such cases the petiole gives little support to the leaf, 
but presents its two largest sides to the wind, which causes it to 



Fig. 105,— Leaf of the Hemp. 


oscillate and tremble, producing the rustling sound which characterises 
the Aspen {Populus trefnula). 

In some cases the petiole is wanting ; the blade even may be 
defective ; the leaf is then reduced to its petiole. But in such cases, 
in obedience to the laws of compensation, which intervene when any 
organ proves abortive, the neighbouring parts take a greater deve- 
lopment; the petiole is enlarged and assumes a ribbon-like form, 
which was long taken for a leaf. It is distinguished by the position 
of its veins, and also by the fact that in place of being compressed 
in such a manner as to present the usual upper and under surface, it 
set edgeways, and its twp faces are lateral. This form of petiole 
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is termed a phyllodc, and is observed in the case of plants which are 
really leafless, where the petiole performs the functions of a leaf. 
Acacia heterophylla^ Fig. 109, is full of instruction in this rcs^ tct 
We find in it all the intermediate steps between a perfect compel nd 



Fig X06 — Leaf of Echinops. 



Fig 107 — Leaf of Sc ylj vmt 


leaf and a phyilode. The petiole is seen to flatten ana enlarge in 
exact proportion as the lamina decreases : the petioles bear leaflets 
at the earliest stage of their development ; they have parallel veins, 
although occurring in exogenous plants. This transformation of the 
petiole, which is frequent in the Acacias of Australia, occurs also in 
many other plants, as in Dioncca muscipula, Venus’s Fly-trap (Fig. 
91), which the petioles extend laterally, and resemble true leaves ; in 
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the tendrils of the Pea, and in some others belonging to the legu- 
minous plants, the petiole extends itself longitudinally. 

Leaves transform themselves into other organs with wonderful 
facility. It is, in fact, by modifications of the leaves that Nature 
produces many organs essential to the life of plants. They are 
changed into scales^ a transformation of which we have an example 
in the young shoots of the Aspa- 
ragus plant, Fig. 112; into tendrils, 
as in the Pea, Fig. 1 1 1 ; and into 
spines, as in the Barberry (Berberis 
vulgaris\ Fig. 114. . 

^Vhat is the disposition of leaves 
upon the stems and branches which 
carry them ? Are they placed at 
random upon the axes of the 
vegetable? The most superficial 
examination suffices to satisfy us 
that the leaves are always placed 
in the same manner and in a 
fixed order for every species of 
plant ; in other words, that their 
relative 'distance and direction are 
rigorously fixed by Nature. A 
more profound examination leads *^'8 108.— Leaf of the Mallow 
to the conviction that this order is 

subject to certain laws, and may be expressed by an arithmetical 
formula. If we examine a branch of the Elm (Fig. 115), of the 
Willow, or the Cherry-tree, we observe at once that the leaves are all 
inserted at different heights. In this case they are said to be alternate. 
In the Willow, the Nettle (Urtiea) Fig. no, on the contrary, the 
leaves are grouped in pairs at the same height. These leaves are 
said to be opposite. In the Loosestrife (Lysimachia vulgaris), and 
the Oleander, Fig. 113, three leaves are grouped at the same height 
round the stem. In this case, as also in cases where many leaves 
are grouped in the same manner, we say the leaves are vcrticillate, or 
whorled. What gives to these plants their peculiar physiognomy 
and appearance is, that the leaves which constitute the whorl 
correspond with the intervals which separate the leaves in the 
pair or group placed immediately above or below, and it may 
be added that the leaves of a similar pair or verticil are always 
equidistant. 

To return, however, to the alternate leaves. Let us take a 
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branch of the Peach or the Plum-tree, Fig. ii6, and examine any 
leaf whatever. We shall find that, higher up, the branch carries 
another leaf immediately above it, and that in the interval between 
these two leaves there are four others diversely placed. All these leaves 
are placed upon the line of an ideal spiral, which commences in one leaf 



Fig lo^—AcactakettrvpkyiM. 


and terminates in the leaf exactly above it. This spiral, which forms 
what is called a cycle, may consist of one or more revolutions round 
the axis. Fixing on any leaf, and ascending the branch till the leaf 
immediately over it is found, by counting all the intermediate ones 
the number of leaves contained in the cycle is arrived at. In the 
Peach and Plum-tree the cycle embraces five leaves, and the spiral 
goes twice round the branch. This is expressed in botanical Ian* 



Fig 1X0 — The Dead Nettle. 


Fig III — The Pea 


number of leaves which constitute the cycle, as in Fig. 117. In the 
Alder (Alnu^ glutinosa). Fig. 119, three leaves constitute the cycle; 
and the spiral only describing a single turn on the stem, the 
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disposition of its leaves is represented by the fraction as exhibited 
in Fig. 119. 

In the Elm {Ulmus)^ as will be seen in Fig. 115, and in the 
Lime-tree, two leaves only constitute the cycle, in which case it is 



Fig. ix».— Asparagus Fig. 113 —Oleander. 


represented by the fraction Let us write these three fractions in a 
single line, and we find that the numerator and denominator 

of the fraction -J are respectively the sum of those of the first two 
fractions. Let us combine in a similar way the fractions ^ and we 
obtain Do the same for f and f , and we obtain ^"3. In this 
manner the terms f -J, ^^c., are obtained. Singularly 

enough these fractional formulas express precisely the disposition of 
leaves which Nature realises. The denominators of these fractions, 




Fig 1 14 —The Barberry Fig. 115 —Branch of the Wych Elm. 


{HederaHdix\ and tlie Yew ( Taxus baccatd). In the Alder, Sedges, 
and the Tulip, the leaves are disposed in three rows, and said to be 
trisHchous, In the Peach-tree, where the leaves are disposed in 
five rows, they are said to be quincunciaL “The distnbution of 
leaves upon the branches,'* says De Candolle, “is in accord with 
their functions, which are almost exclusively determined by the action 
of the 8un» In order that this action should exercise itself properly, 
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it is necessary that the leaves be wide apart and overlap each 
other as little as possible. We have seen that in all the systems 
which the position of the leaves are arranged, it results that the 
leaves which spring immediately above those below are never covered. 



Ffg. ii6.-Branch of the Peach. Fiff, 117.— Insertion of Peach leaves. 


In cases the least favourable, the third covers the first, and the 
fourth the second. In another case it is only the sixth which over- 
laps the first Thus, in all these combinations, whether it be from 
^e distance of the cycles, or of the leaves contained in them, or 
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from the size of tlie leaves, which dimmish as they ascend, we find 
that all leaves are so arranged as to enjoy the free action of the 
solar light ” 

Jn most plants, when the leaves have accomplished their physio- 
logical functions, they fall, even in the year which uitnesses then 




3 


Fig ti8 —Branch of Alder Fig 1x9 —Insertion of leaves 

of Alder 


birth. But there are otheis which are not detached till the following 
year, while others still remain for many years attached to the stem 
The lta\es of most of the Conifers, those of the Box {Buxus\ the 
Holly {Hex), of the Orange trees {Ctirus), do not fall in the 
year in which they aie developed, but are met by the new ones. 
These plants are never seen naked , they are therefore commonly 
knou n as evergreens. When a plant sheds its leaves before the next 
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spring, it is said to be deddutms. Leaves are persistent^ when they 
remain longer than a year. 

In some plants, as the Cactus, the leaves are shed almost as soon 
as they appear. These are said to be caducouSy from cadOy “ I fall.” 
The leaf thus dies, like all created things, when the purpose for which 
it was created is accomplished. The immediate cause of death seems 
to be this ; the cells of which it is composed have become encrusted 
with foreign matter, deposited during the processes of assimilation and 
evaporation carried on by the organ, and it then becomes incapable 
of further action. 

On the subject of the distribution of evergreen trees, Auguste dt 
Saint-Hilaire makes the following remarks : — “ As we retire from the 
tropics, the number of evergreen trees goes on diminishing in rapid 
succession. At Porto Allegre, near 30° south latitude, I found in 
the coldest season the trees nearly all covered with leaves. At San 
Francisco de Paula, near the Rio Grande, in 34*^, nearly one-third of 
the ligneous vegetation had lost their leaves; and finally, at two 
degrees farther south, a tenth of the trees only preserved their foliage. 
At Montpellier, the country in winter is not wholly deprived oi 
verdure; and Lisbon, Madeira, and Teneriffe present a still more 
considerable number of trees always green. It must not be supposed, 
however, that in the tropics all the trees are evergreens. Even in the 
vast forests which occupy the Brazilian coast, and where vegetation is 
maintained in continual activity by its two principal agents, heat and 
moisture, there exist trees, such as some of the BignoniacecSy which 
lose every year, like our trees, all their leaves at once, but immediately 
after they are covered with flowers, and in a very short time these 
are succeeded by new foliage. I speak here of woods growing 
in equinoctial regions, where, as with us, rain and drought have no 
determinate peri^. In countries, on the other hand, where six 
months' continual rain is succeeded by uninterrupted dry weather, 
there are woods which every year remain for a considerable time 
destitute of verdure, and the traveller who traverses them is scorched 
by the ardent blaze of the equinoctial zone, while he has before his 
eyes the leafless image of European forests during winter. We have 
even seen this excessive drought continue during two years, and the 
trees remain, accordingly, for two years without their foliage.” 

But evergreen trees are only exceptional in the vegetable world. 
Most trees, shrubs, and herbaceous plants are without their leaves 
during one half of the year. When the leaves have performed their 
functions, when the fruits have appeared, matured, and ripened, 
vegetation has entered into a new phase; the leaves lose their 
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brilliant green, and assume their autumnal tint, sometimes clothed, 
however, in colours of accidental, though transitory, brightness. The 
green, when it is persistent, is more grave and sober in its hue ,* it 
becomes brown in the Walnut, it takes a whitish tone in the Honey- 
suckle. The leaves of other plants, as the Ivy, the Sumach 
the Dog-wood tree (^Cornus), become clothed with a reddish tint; 
they become yellow in the Maple {Acer campesiris\ and many others 
of our forest trees. But whatever may be the variety of shades which 
leaves take in their decay, a certain air of sadness pervades these 
ornaments of our fields, which proclaims their approaching dissolution, 
and betrays the imminence of the cold season. Cold and humidity 
will soon arrest the sap and disorganise the petiole ; the leaves, 
withered and deformed, will soon cumber the ground, to be blown 
hither and thither by the wind. It is the season of the fall of the 
leaf with all its melancholy associations, which the poets have so 
often depicted. 

Nevertheless, leaves, when separated from the vegetable which 
has given birth to and matured them, are not lost to the earth which 
receives them. Everything in Nature has its use, and leaves have 
their uses also in the continuous circle of vegetable growth. The 
leaves which strewed the ground at the foot of the trees, or which 
have been disseminated by the autumn winds over the naked country, 
perish slowly upon the soil, where they are transformed into the 
humus^ or vegetable mould, indispensable to the life of plants. Thus, 
the debris of vegetables prepares for the coming and formation of 
a new vegetation. Death prepares for new life ; the beginning and 
the end join hands, so to speak, in vegetable Nature, and form the 
mysterious circle of organic life which has neither commencement 
nor limit 

But let us return to the general study of leaves. We have still to 
note a last and most important phenomenon in the variety of their 
functions. We speak of the spontaneous movements executed by 
leaves under many circumstances. 

Leaves almost always assume the horizontal position. They have 
an upper surface turned towards the heavens, and a lower surface 
looking to the earth. This position is so natural, and hence so 
necessary, that leaves assume it of themselves during day and night 
when from any accidental cause that position has been lost. If we 
place a plant in an apartment lighted by a single window, it is soon 
observed that all the leaves direct their upper surface towards the light 
This is an experiment which our readers can easily repeat for them^ 
selves: But leaves perform other movements, equally remarkable, on 
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which we must pause an instant. The study of these movements 
has been, as we shall see, the subject of some curious and interesting 
experiments, 

Dutrochet, having placed a young pea in a chamber lighted on 
one side only, observed that the leaf sometimes inclined itself towards 
the light, and directed its petiole towards the heavens, and sometimes 
inclined it towards the dark part of the chamber. The tendril was 
now nearly straight, at another time curved and arched, presenting 
very irregular motions. Dutrochet placed fixed indicators both over 
the tendril and over the petiole, at the insertion of the two leaflets. 
He was thus able to state what directions they took by standing at a 
little distance from the fixed indicators. He soon observed that the 
summit of the petiole described an elliptical curve in the air, while the 
tendril which terminated it had various motions. He soon observed 
also that the internode belonging to this leaf participated in this 
movement of revolution, and that it was even the principal agent in it. 
The merithal or intemode and the leaf then produced by their general 
movements a sort of cone, whose summit occupied the lower part of 
the merithal, and whose base was the curve described in the air by 
the summit of the petiole. The tendril, during the movement of 
revolution, constantly directed its point towards the bottom of the 
chamber, thus shunning the light, turning itself when the movement o. 
its revolution in bringing its point near the window carried it in the 
direction of the light. 

This revolution was efifected in a period varying with the tempera- 
ture and the age of the leaf. It lasted fi*om twenty minutes to an hour 
at a temperature of 75® F.; from seven to eleven hours when the 
temperature was lowered to 41® or 42®. The extent of the revolutions 
diminished in proportion as the temperature decreased. “What is 
the cause of this revolving movement T asks Dutrochet, “ It is not 
revealed to our eyes. It is some vital and internal exciting cause. 
Not only does the light contribute nothing towards the production of 
the movement, but it operates against it, and when unusually vivid 
it seems to stop it.*^ 

Dutrochet observed the movement of revolution in the tendril of 
Bryonia^ and also in the cultivated Cucumber. In Bryonia the tendril 
moved in very varied directions, sometimes horizontally, sometimes 
upwards, sometimes downwards, and sometimes directing its point 
towards the heavens, then taking any curve whatever, to take im- 
mediately afterwards a curve in the contrary direction. The tendrils 
of the Cucumber moved like the hands of a watch placed face upwards, 
directing its points successively towards every point of the compass, 
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jfirom right to left, and from left to right. But it needed all the 
s^acity, all the quick and deliberate observation of Dutrochet, to 
discover the slow and obscure movements which have been descnbed, 
or their origin. 

The spontaneous movements which we have now to note in certain 
vegetables are much more apparent. Let us speak first of the move- 
ment of the plant known as the Desmodtim gyrans^ Fig. 120. This 
plant belongs to the 
family of Leguminos(B* 

It was discovered in 
Bengal, in the neigh- 
bourhood of Dacca, by 
an Englishwoman, Lady 
Monson, whose devotion 
to natural history had 
led her to undertake the 
voyage to India, and 
who died on one of her 
botanical excursions. 

The leaves of the 
Desmodium are com- 
posed of three leaflets. 

The terminal leaflet is 
very large, and the la- 
teral ones very small, Fig Desmodium gymns. 

but these last are almost 

always in motion. They execute little jerks somewhat analogous 
to the movements of the second hand of a watch. One of the 
leaflets rises and the other descends at the same time, and with a 
corresponding force. When the first begins to descend, the other 
begins to rise. The large leaflet moves also, inclining itself now 
to the right, now to the left, but by a continuous and very slow 
inovement when compared with that of the lateral leaflets. ITiis 
singular mechanism endures throughout the life of the plant It 
continues day and night, through drought and humidity. The warmer 
and more humid the day, the more lively are its movements. In 
India the plant has been known to make sixty jerks in the minute. 

This curious plant, which was intioduced into Europe for the first 
time in 1777, is cultivated in our principal botanic gardens. The 
auditors of every botanical course of lectures have frequently their 
attention directed to the strange phenomenon of which it is the subject. 
Its nu)vemezits occur spontaneously and without an/ apparent cause. 




104 


THE VEGETABLE WORLD. 


But there are movements in other plants which are produced in 
response to external irritation. Such are those of the Venus’s Catchfly 
and the Sensitive Plant. 

The Dioma muscipiila^ Fig. 121, is a native of the swamps of New 

Carolina. Its leaves, 
which are spread out 
on the soil near the 
roots, are composed of 
two parts — the one 
elongated, which may 
be considered as a sort 
of petiole, the other 
larger and broader and 
nearly circular, formed 
of two plates, which 
are united by a rib, 
fashioned like a hinge, 
and are furnished round 
the edge with rough 
hairy cilia. In the 
upper surface these 
plates are furnished 
with certain small 
glands, whence exudes 
a viscous liquid which 
attracts the insects. If 
a dy lights on this 
singular apparatus, the 
plates turn rapidly 
upon their hinge. They 
approach, their long 
cilia interlace, and the 
-insect is a prisoner. 
The efforts of the fly 
to escape increase the 
irritability of the plant, 
whose fangs only open 
when the movements 

F.g 

ceased with its life. 

Who that knows, who that has seen the Sensitive plant, Mmom 
fudica, Fig. 122^ has not also remarked on the sensibility of its 
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leaves? The lightest touch suffices to make its leaflets close 
upon their supports, the petiolules, and the petiole upon the 
stem. If we cut with scissors the extreme end of one leaflet, the 
others will immediately dose in succession. De Candolle was in the 
habit of placing a drop of water upon one of the leaflets of the 
Sensitive Plant, applying it with so much delicacy as to excite no 
movement whatever. But when he substituted for the water a drop 
of sulphuric acid, he observed that the leaflets dosed, the petiolules 



rig. xa2.— Leaf of the Sensitive plant. 


as well as the petiole were lowered, and submitted to its influence, 
and gradually all the leaves situated above the one touched have 
undergone the same fate, without the leaves situated below partici- 
pating at all in the movement. This experiment shows very clearly 
that the irritation is not local, but communicates itselt gradually in 
the various elements of a leaf, and propagates itself similarly from 
one leaf to another. 

During the time that these movements are in operation, it will be 
observed that the limb of the leaflet neither curves itself nor shrivels. 
In short, the contractile power resides at the point of insertion of the 
leaflets upon the petiolules, these upon the common petiole, and 
these again upon the stem. These various points of insertion corre- 
spond with the very perceptible cylindrical cushions which during the 
season of rest swell below, while in the state of irritation they are 
distended above. The movement which we provoke in the case of 

«E 
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the Sensitive Plant manifests itself with much greater rapidity when 
irritated upon this cushion than in any other part of the plant 

We have remarked that the more vigorous the Sensitive Plant is 
in its habit, the more susceptible is it; the higher the temperature, 
the more promptly does it respond to the touch. We may observe 
besides that the Sensitive Plant can, up to a certain point, get accus- 
tomed to the movement. Desfontaines, carrying a Sensitive Plant in 
a carriage, observed that the plant closed its levels, and all its leaves 
drooped as soon as the carriage began to roll over the pavement, but 
by degrees it seemed to recover from its fright, became habituated, 
so to speak, to the movements, its leaves resumed their erect position, 
and its leaflets their full expansion. Desfontaines now caused the 
carriage to stop for a time. When it resumed its motion the plant 
responded by dropping its leaves as before, but after a time they 
expanded again, and so continued during the remainder of the 
journey. These phenomena of irritability under the influence of 
direct chemical or mechanical action the plant repeats of itself 
during the night. The Sensitive Plant closes its leaflets when the 
obscurity of night sets in. 

This habit of folding up its leaves during the night is not confined 
to the Sensitive Plant exclusively ; it appertains to other plants whose 
leaves occupy diflferent positions during day and night. These are 
the plants to which Linnaeus alludes when he writes of the sleep op 
plants, “ But we must remark,*' says De Candolle, “ that this term, 
borrowed from the animal kingdom, does not represent the same idea 
in both. In animals sleep indicates a flaccid, drooping state of the 
members, of limpness in the articulations ; in vegetables it indicates 
a changed state ; but the nocturnal state maintains the same degree 
of rigidity and the same constancy as the diurnal position. We may 
break the sleeping leaf rather than maintain it in the position which 
belongs to it during the day.” 

It was in the Bird’s-foot Trefoil, the pretty Trigonella omiiho- 
podioideSf that Linnaeus remarked for the first time the difference be- 
tween the attitude of the leaves during the day and night. Scarcely 
had he made this discovery when he came to the conclusion that this 
phenomenon would prove not to be confined to this single plant, but 
would be found general in vegetable life. From that time, every 
night Linnaeus tore himself from sleep, and in the silence of Nature 
studied the plants in his garden. At each step he discovered a new 
fact Each natural fact, when put in evidence by a first observation, 
was rapidly confirmed by crowds of facts quite smalogous to the first, 
and Linnaeus rety soon satisfied himself that the change in the 
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position of leaves during the night was observable in a considerable 
number of vegetables, and that in the absence of light, plants quite 
changed their physiognomy, so that it became very difficult to recog- 
nise them ii'om their bearing. He further states that it was the 
absence of light, and not the nocturnal cold which was the principal 
cause of the phenomena, for plants in hot-houses closed themselves 
during the night just like those which were exposed in the open air. 
He recognised also that this difference is much less apparent in 
young plants than in more matured ones. 

The illustrious Swedish botanist made many observations on the 
diversity of position that leaves affect during the night, and he has 
even attempted a classification of these differences. The most 
general idea which he sought to establish was, that the positions 
differed according as the leaves were simple or compound. Lin- 
naeus thought that the object in these circumstances was to place 
the young shoots under shelter from nocturnal cold and from the 
effects of the air. It is among the compound leaves, in short, that 
the difference between the waking and sleeping is most clearly 
indicated. 

The leaflets of the Tref jil stand erect, curving in a longitudinal 
direction in such a manner as to form a sort of cavity or cradle. 
The leaflets of the Melilotus are half erect, but divergent at their 
summits. In the Oxalis, Fig. 123, the leaflets usually rest upon a 
common petiole in such a manner as to turn their lower surfaces 
inwards, and show only their upper surfaces. In the Bladder Senna 
( Colutea arborescens) the leaflets rise vertically in such a manner as to 
rest perpendicularly upon the common petiole, the upper surfaces 
applied upon each other. The Cassias have, on the contrary, the 
leaflets depressed and folding. back on the lower surfaces. The 
leaflets of the Mimosa lie along their petiole, directed towards its 
apex in such a manner that the two extreme leaflets are directed 
forward, applying together their upper surfaces, and the others 
overlap the backs of the leaflets nearer, in the series of them, to 
the apex of the petiole. 

The leaves of the Orach (Airiplex horiensis) fold themselves upon 
the young shoots, and enclose them, as if to protect them from the 
effects of the atmosphere. The Chickweed closes its leaves during 
the night, and only opens them in the morning. The Evening 
Primrose {(Enothera) has similar properties, and, like the Trefoil, 
forms during the night a sort of cradle by the approximation of the 
leaves. On the contrary, the genera Sida and Lupinus reverse their 
leaves. Many of the Mallows roll their leaves into a horn. The 
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Vetch, the Sweet Pea, the Broad Bean, rest their leaves during the 
night one against the other, and seem to sleep. 

This strange repose of plants vaguely reminds us of the sleep of 
animals. In its sleep the leaf seems, by its position, to recall the 



Fig 123 — Qosed leaves of Oxalit. 


age of its infancy. It folds itself up, nearly as it lay folded in the 
bud before it opened, when it slept the lethargic sleep of winter, 
sheltered under the robust and hardy scales, or shut up in its warm 
down. We may say that the plant seeks every night to resume the 
position which it occupied in its early days, just as the animal rolls 
itself up, lying as if it lay in its mother’s bosom. 

What is the cause of this phenomenon which we designate the 
sleep of plants I It occurs in all hygrometrical conditions of the 
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atmosphere, and the hours during which it affects them are not 
influenced by any change of temperature. De Candolle supposed 
that the absence of light was the direct cause of the phenomenon. 
To assure himself of this, he subjected plants whose leaves are 
disposed to sleep, to the action of artificial light, furnished by two 
lamps. The results were very varied. “ When I exposed the Sensi- 
tive Plants to the light during the night, and to the shade during the 
day,” says De Candolle, “ I observed that at first the plants opened 
ind closed their leaves without any fixed rule, but after a few days 
they seemed to submit to their new position, and opened their leaves 
in the night, which was day to them, and closed them in the morning, 
which was their night. When exposed to a continuous light they 
had, as in their ordinary state, alternations of sleeping and waking ; 
but each of the periods was shorter than ordinary. On the other 
hand, when exposed to continued obscurity, they still presented the 
alternations of sleeping and waking, but very irregularly.” 

De Candolle adds that he was unable to modify the sleep of two 
species of Oxalis either by light or darkness, or by light at other than 
the natural periods. We may conclude with him, from these facts, 
that the movements of sleeping and waking are c»nnected with some 
disposition inherent in the vegetable, but which is thrown into special 
activity by the stimulating action of light, which acts with different 
intensity on different vegetables, so that the same amount of light 
produces different results in different species. 

Having thus minutely studied the exterior character of leaves, 
we shall endeavour to penetrate a little into their structure, and 
unveil the delicacy of their arrangements. 

A cellular tissue, to which we give in this case the name of 
parenchyma^ from the soft, pulpy, and closely approximating cells of 
which it is composed, and which have been aptly compared to a 
mass of soap bubbles pressing against each other, fills all the inter- 
stices of the leaves left by the spreading reticulations of the veins or 
nerves. Jt is covered, consolidated as it were, and protected against 
all external influence by the epidermis^ a covering which spreads itself 
like a mantle over the whole surface of the plant. Let us submit 
this parenchyma, venation, and ^idermis to microscopical exami- 
nation, first considering the leaves of those vegetables which live in 
the air. 

If we pull to pieces with some care any leaf whatever, a fragment 
of transparent membrane without colour will be observ^ to detach 
itself from the leaf. ‘ If we place this moist shred upon a glass plate, 
and subject it to a magnifying glass, it will be found composed of 
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large flattened cells, having a contour, sometimes rectilinear and 
square, sometimes irregular and sinuous, as in Fig. 124. The 
granular contents of these cells are neither very apparent nor very 
important, but we find in them sometimes an aqueous liquid variously 
coloured. The cellular elements of this epidermal membrane are 
intimately united and pressed one against the other, in such a manner 
as to give it a certain solidity and power of resistance. The cells 
])resent an exterior wall in connection with the air, which is much 
thicker than the lateral or interior walls. Some of these cells are 



Fig, Z24. — Structure of the Epidermib of a Leaf. Fig. 105.— Vertical section tiirough one of the 

stomata of a Cycas^ magnified 


sometimes observed to be elongated, ramified, partitioned off, as it 
were, so as to constitute hairs or down of various forms. 

The epidermal membrane is not continuous or perfectly close. 
It presents, on the contrary, from space to space, small openings 
formed by the separation of two cells. These openings being elastic, 
and capable of expansion or compression, according to exterior 
circumstances, are intended to exhale the gaseous and vapoury 
products of perspiration in the plant, and also permit the entrance 
into the interior of the leaf of the gaseous constituents and 
moisture of the atmosphere. They bear the name of stomata^ 
from the Greek word (rr 6 \ia.^ “mouth.” A vertical section through 
one of the stomata of Cycas as they appear under the microscope 
is seen in Fig. 125. 

The stomata are most abundant on the lower surface of leaves. 
Their number varies much according to the plant ; and the smaller they 
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are, the more numerous. In the Pink they present 40,000 in the space 
of a square inch ; the Iris 12,000, and the Lilac 200,000. The epidermis 
which covers and protects the parenchyma of the leaf is itself covered 
with an extremely delicate pellucid membrane, whose structure is almost 
inappreciable, the discovery of which we owe to M. Adrien Brong- 
niart. It is termed the mticle. It adheres closely to the epidermis, 
moulds itself exactly on this membrane, and even upon its hairs, to 
which it forms a sheath, much as the glove does to the finger, 
covering the epidermis, but presenting minute openings of grea; 
delicacy, corresponding with the stomata. It is probably, however, 
not a distinct structure but 


only the confluent portions 
of the external walls of the 
epidermal cells. 

In the parenchyma of 
the leaves of the greater 
number of vegetables, two 
distinct regions, an upper 
and a lower, may be ob- 
served (Fig. 126). In the 
upper regions, one, two, or 
three rows of oblong cells 
may be traced perpendi- 
cular to the surface of the 
leaf, and closely pressing 
one against the other, 
spread out sometimes in 
such a manner as to leave 



Fig 126.— Transverse Section of a Leaf, showing the 
structure of the Parenchyma, 


between many of them air passages, which are generally found to 
correspond with the stomata. The lower layer is composed of 
irregular cells, often branching out and touching each other only 
at the extreme points of their branches, and leaving numerous 
air passages, which communicate one with another, forming a sort 
of spongy tissue. Among these cells, many are situated imme- 
diately upon the epidermis of the lower surface, which is furnished 
with a much greater number of stomata than the epidermis of the 
upper surface. It is with the stomata that the air passages 
correspond. 

These parenchymatous cells, whose walls are always very thin, 
contain globules of the green substance to which young plants^ and 
leaves owe their colour. This chlo^-ophyll is found in great quantities, 
and is much denser in the upper zone than in the lower and more 
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spongy parenchyma. The aggregate of cells thus coloured by the 
chloropyhyll gives to the vegetable leaf that green and uniform tint 
which is its characteristic. 

We have noted these peculiarities of organisation, and above all 
the existence of these intercellular passages— cavities which commu- 
nicate freely between one another, and which are put in connection 
with the ambient medium by means of the stomatal openings, so 
admirably organised for carrying out the vital phenomena of which 
the passages are the seat, phenomena which we shall study more 
minutely by-and-by. 

We find in the veins of leaves, vessels of different kinds bound 
together by cells of various forms. The structure of the vein be- 
comes more simplified in proportion as it is divided and diminished 
in its dimensions. 


If from plants with aerial leaves we pass to plants with leaves 
which float upon the water, or whose natural position it is to be sub- 
merged, we shall see the structure of these organs modifying them- 
selves according to the medium in which Nature has placed them. 
These curious modifications have been carefully studied in our own 
day by Brongniart. 

The leaves of the Water Lily {Nymphma\ which float upon the 
water, present, it is tnie, both epidermis 



and parenchyma, differing very slightly 
from those with aerial leaves, but the 
lower epidermis in contact with the 
water has no stomates. The submerged 
leaves of the Pond Weed are generally 
very thin, and quite destitute of any 
epidermis, and consequently of stomates 
also. They are channelled with air- 
cells, which have no communication 
with each other, but are formed of poly- 


Fig. 127 -Kpidermis of upper surface hcdric or many-sidcd cells, compresscd 

of Leaf of Ranunculus aquatilis. , , “I , ' ^ ‘ rn, 

and gorged with green matter. These 


air-cells have no analogy with those of 


aerial leaves ; they can only be considered as reservoirs of air fur- 
nished by the plant itself, and calculated, no doubt, to reduce its 
weight They are floating apparatus, which seem to play a part 
analogous to the swimming-bladder of fish. 

The Ranunadus aqmtilis presents at once, as we have seen, the 


aerial leaves which float on the surface of the water, and the much- 
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divided leaves which arc submerged. 'J'he aerial leaves, furnished 
with an epidermis provided with stomata, i)rc£.ent a parencliyma 
whose structure scarcely differs from that 
of die aerial leaves already described. 

Aquatic leaves have no epidermis proj^erly 
so called, but only greenish parenchy- 
matous cells pressing one against the other 
(Fig. 1 28), constituting thus a parenchyma 
uniformly dense, hollowed here and there 
with isolated air-containing cavities. 

We cannot conclude our study of 
leaves without saying a few words upon 
the stipules. These stipules are organs of 
only secondary importance, which accom- 
pany the leaves in many plants. They 
are organised like leaves, but they are not 
true leaves. At an early period in the 
growth of certain plants, two small tumours 
appear, one at either side of the base of 

the leaf-stalk. They aripear earlier than ^ „ , , . . 

the leaf, at whose base they are developed, 




riq: 139 — Leaf of the Rose. 

and at some period of their existence they almost invariably enclose 
the leaf, being of quicker growth than the leaves. But their form 
and functions are altogether different, being small foliaceous organs 
with membranous appendages, whose points of insertion are very 
various. In the Tulip- tree (Fig, 129) we observe two stipules, placed 
the one on the right and the other on the left of the point of insertion 
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of the leaf-stalk. In the Rose (Fig. 129) the two stipules aie 



Fig. X 31 . — Buckwheat {Polygonum Fagopymm), 

attached to the petiole of the leaf. In the Hop-phnt (Fig. 130) the 
two stipules on the same side of the stem, and belonging to two 
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different leaves, are so combined together to appear to form single 
stipules. In the Buckwheat (Fig. 13 1) we see a stipule placed 
between the leaf and the stem. 

The stipule appears, as we have said, usually before the leaf which 
accompanies it. But the stipules often grow much more rapidly than 
the le^, and in the bud they often completely cover these organs. 
They are probably intended 
in this case to shelter the 


young leaves. They are 
also very fugitive. Some- 
times the stipules have 
neither this rapid develop- 
ment nor this fugitive 
character. They are then 
called persistent. It is 
probable that in their per- 
sistent character they are 
useful to the jilant, either 
in sheltering its more de- 
licate organs, or m takmg 
the place of the leaves 
when they are prematurely 
shed. 

In the Grasses i^Gra- 
minece) there is a little 
membrane which appears 
to be a continuation of the 
inner lining of the petiole 
or sheath beyond the origin 
of the lamina of the leaf. 
It is called the li^i(ule. As 



Fig 132 — LigiiU of Millet. 


an example of the ligule 

we give a figure from a plant furnished with a ligulate leaf, {Milium 
miUtiflorun^, Fig. 132. Here the leaf-stalk or petiole, which is 
sheathed as in all the Grasses, has its origin in one of the nodes of 


the stem ; while at /, the apex of the sheathing petiole, there is a 


small membrane ; this is the ligule. 



PHENOMENA OF THE LIFE OF PLANTS. 

EXHALATION, RESPIRATION, CIRCULATION. 

Having acquired some knowledge of the external arrangements and 
of the internal structure of the roots, stem, and leaves, we may now 
consider the essential phenomena of the life of plants (constituting 
vegetable physiology), in some of its most important points. 

Vegetation presents, in exhalation, respiration, and circulation of 
the sap in the interior of the tissues, three functions only secondary 
in their importance to reproduction. 

Exhalation. 

Exhalation in plants is performed by the leaves and branches. 
Plants exhale water or vapour by their leaves ; it is retarded by the 
presence on the surface of the leaves of a coating of wax, which gives 
them their greyish-blue glossy appearance, and it varies according as 
the epidermis is thick or thin. 

The medium in which the plant is placed also greatly influences 
the function of exhalation. If the air is very dry, the exhalation is 
abundant and rapid. It is less active where the air is charged with 
humidity ; it increases as the temperature rises ; it is diminished 
during the night. 

It is not alone by the stomata ot the leaves, but also through 
means of the epidermal membrane itself, that the exhalation takes 
place. The result of the perfect equilibrium which exists between 
the absorption of the roots and the foliaceous exhalation is proof 
of a normal state of healthy vigour in the plant. If the exhalation 
exceeds the absorbing powers of the roots the plant must fade. 

It has long been believed that, at the same time that leaves 
transpire, they also reciprocate and absorb water by their own 
surface. Numerous experiments, however, which have been made of 
late appear to prove that leaves do not absorb water either in its 
vaporous condition or in the form of dew or rain to any appreciable 
extent. 
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Respiration. 

If we place an entire plant or a leafy branch in a closed glass vessel 
filled with air which remains unrenewed, and leave the whole in 
darkness for some ten or fifteen hours, we may assure ourselves at the 
expiration of this time that the air contained in the vessel is no longer 
of the same composition as before the experiment Carbonic acid 
will be there in greater quantity, and the proportion of oxygen will be 
less. But if in place of leaving the plant in darkness we expose the 
apparatus to the influence of the sun’s rays, the phenomena will be 
reversed ; after a few hours the air in the receiver will have lost a 
noticeable quantity of its carbonic acid, and will be enriched by a 
greater proportion of oxygen. 

In order to test these phenomena more closely, let us fill a bell 
glass with water, through which has been previously passed, so as to 
ensure its dissolving in it, some carbonic acid gas, and place in it a 
branch or an entire plant covered with leaves ; expose the whole to 
the rays of the sun for some hours, as is represented in Fig. 133. 
The air which collects (Fig. 134), if analysed after the experiment, 
will be found to contam scarcely any carbonic acid, but it will contain 
a large proportion of oxygen. If a branch of a plant, with the roots 
fixed in the soil, and consequently in its normal state of vegetation, is 
placed in a glass vessel, and by means of an aspirator a limited quantity 
of air is caused to circulate round it, this air, which, before the experi- 
ment, contained from four to five ten-thousandth parts of carbonic acid, 
after the apparatus has been exposed to the influence of the sun’s ra)rs 
for a certain time may not be found to contain more than from one to 
two. If, on the contrary, the experiment is made during the night, 
it will be found that the quantity of carbonic acid would be increased, 
and at the expiration of a certain time may have risen to eight ten- 
thousandth parts. These experiments, in which there is an interchange 
of gas between the plant and the atmosphere, exhibit the double 
phenomena of absorption and exhalation in plants ; in fact, there is 
espiration. But the respiration of plants is not always the same, like 
that of animals, in which carbonic acid gas, water, and vapour are exhaled 
without cessation either by day or night. Plants possess two modes 
of respiration : one diurnal, in which the leaves absorb the carbonic 
acid of the air, decompose this gas, and return to the air the oxygen 
whilst the carbon remains in their tissues ; the other nocturnal, and 
of a reverse kind, in which the plant absorbs the oxygen and exhales 
itit carbonic acid ; that is to say, they breathe much in the same 
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manner as animals do The carbon which is gained frum the air by 
plants dunng the day is indispensable to the perfect development of 
their organs and the consolidation of their tissues By respiration 
plants live and grow 

It IS necessary to remark here that it is only the green parts of 
vegetables which respire in the mannei descnbed , that is to say, by 



Fig 13^ — Respir\tion of Plants exposed to Light Fig 134 — Resp ntionofl lantsc\posed to I ight 
Commencement of the F xpenment Result of the Lxptnni<,nt 


absorbing carbonic acid and di«!engaging oxygen under the influence 
of light The parts not coloured green, such as flowers, fruit, red and 
yellow leaves, &c, always respire in one and the same manner* 
whether exposed to light or left m darkness, they always absorb the 
oxygen and disengage carbonic acid They respire in the same 
manner as animals If we consider that the green parts of the plant 
are far more numerous than those which are otherwise coloured — 
that the clear light nights of hot countnes may rather be said to 
dimmish than to interrupt their respiration — that the season of long 
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da3rs in northern countries is that of the greatest vegetative activity — 
we shall be led to the conclusion that the great mass oi plants are far 
more active in light than in darkness, and consequently that their 
diurnal respiration greatly preponderates over their nocturnal. The 
diurnal respiration of plants, which pours into the air considerable 
quantities of oxygen gas, happily compensates for the effects of animal 
respiration, which produces carbonic acid gas, injurious to the life of 
man. Plants purify the air injured by the respiration of men and 
animals. If animals transform the oxygen of the air into carbonic 
acid, plants convert this carbonic acid back again into oxygen by their 
diurnal respiration. They fix the carbon in their tissues, and return 
oxygen to the air in reparation. 

Such is the admirable equilibrium which exists between animals 
and plants ; such the beneficial communication which assures to the 
air its constant soundness, and maintains it in that state of purity 
which is indispensable to support the life of the living creatures 
which cover the globe. 

We have now been speaking of the respiration of aerial plants. 
Water plants cannot respire by the same organic mechanism. In 
the former the air circulating across the intercellular channels of the 
leaves acts directly upon the contents of the cells. The leaves of 
aquatic plants, which are destitute of epidermis, and are in general 
very slight, borrow air which the water holds in solution, in such a 
manner that, according to the ingenious remark of M. Brongniart, 
they respire in a manner analogous to that presented by fishes and 
other animals which breathe by gills. 

Plants may live for a time at the expense of their stored-up 
supplies of food, in perpetual darkness, and consequently are, in that 
case, always subject to nocturnal respiration. In this anomalous 
condition they lose some of their carbon, which passes into the state 
of carbonic acid, and they exhale large quantities of water. The 
result is a decided elongation of the plant, a greater softness in its 
tissues, and the absence of green colouring. 

The juices of plants kept constantly in the dark modify them- 
selves in a sensible degree. Often acrid and bitter in their normal 
condition, they are rendered sweet and succulent under such modi- 
fications, and market gardeners turn these facts largely to their profit. 
They treat Lettuce plants in order to make the hearts white, by 
binding them closely together and tying the leaves one against the 
other, to the exclusion of light Sea Kale, in its wild state a useless 
weed on the sea-shore, becomes a delicate vegetable when blanched 
under the gardener’s care. 
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Circulation. 

The manner in which nourishing juices circulate in the interior 
of plants has long been the subject of discussion amongst botanists, 
and science is still far from being agreed on this important point 
of vegetable physiology. Limiting ourselves, however, to the con- 
sideration of dicotyledonous vegetation, such as our indigenous forest 
trees, we may enunciate the following simple facts on which all 
botanists are agreed. 

From the moment when the water which impregnates the earth 
has penetrated into the roots of a plant, and mingled with the juices 
which are contained in the cells of the vegetable, it constitutes what 
botanists call the sap — a complex fluid, which, at certain periods 
in the life of a plant, circulates constantly through its tissues. 
Inasmuch as it has now been ascertained with tolerable certainty 
that plants gain their liquid supplies of food from their roots alone, 
and since also there is a constant loss of water by exhalation from 
the foliage, it follows that there must be a continual upward stream 
of fluid through the plant. This is what is meant by the ascending 
sap. Besides water, its main ingredient, it contains various matters 
taken up in solution from the soil, and also other matters, which are 
washed, as it were, out of the parts of the plant through which it 
passes. What is the force which causes the water to penetrate into 
the roots, impels the sap into the stem, and finally to its last rami- 
fication — namely, the leaves? What is the route which the sap 
follows in ascending? Does it traverse the pith, the bark, or the 
wood ? or, finally, does it permeate through all three at the same 
time ? 

When a tree is cut down in spring it is easily seen that the sap 
flowing in it is then in the wood. If a plant is made to absorb 
coloured liquid, or if the branches are plunged into the same liquid, 
it is easily seen that it does not rise first either in the bark or pith. 
It is the wood or ligneous body through which it manifestly takes 
its passage. This passage is effected through all the ligneous elements, 
cells, fibres, and vessels. The anatomical construction of these vessels, 
their large number, their strength in the prostrate filiform and slender 
stems, which often attain a very considerable length, and which require 
to be traversed by a large quantity of sap in order to supply what is 
necessary for evaporation by the leaves — all these general facts leave 
no doubt as to the part which the vessels play in the circulation of 
the sap. 

Dr. Hales, an English clergyman, to whom science is indebted 
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for numerous experiments throwing light upon the movement of the 
nourishing juices in plants, was anxious to dis- 


cover the force with which the sap rose to the 
stem. In order to ascertain this, he fastened 
a bent tube on the top of an ascending branch 
of a vine-stem in the spring; having carefully 
fixed the tube upon the transverse section of 
the vine-stock, the lower bend being filled with 
mercury. The flowing sap accumulated in the 
interior branches began little by little to move 
the mercury, depressing it in one tube and con- 
sequently raising it in the other, till the diiference 
which indicated the pressure exerted by the sap 
rose to thirty-eight inches (Fig. 135). The flow 
of sap then was sufficiently powerful to move a 
column of mercury, in addition to the weight of 
the atmosphere, this height. Hales calculated 
from this that the force which impels the sap in 
the vine is five times as great as that which impels 
the blood through the large arteries of the horse. 
Having reached the leaves, the sap becomes 
exposed to the air by the innumerable openings 
or stomata, which communicates with the hollow 
channels in the substance of the parenchyma. 
The respiration of the plant — ^that is to say, the 
chemical action which the air exercises upon the 
liquids which supply the leaves — together with 
the exhalation of vapour which proceeds from 
the same organs, modifies the ascending sap by 
methods of precisely the same kind, only with 
exactly opposite results, as those by which air 
modifies venous blood in the lungs of animals, 
changing it into arterial blood. Thus it is with 
the leaves in the phenomena of exhalation and 
respiration, of which they are the seat. In as- 



cending, the sap changes its nature, and becomes 
transformed into a nourishing fluid. 

We must now inquire what is the patli which 


rig- *35 

Hales’ apparatus for 
measuriue the force of 
ascending sap. 


this modified sap takes after it has undergone 
this important modification. Everything tends to the belief that it 
circulates in the general tissues of the plant, its movements being 
directed by the demand which is created for it at any point where 
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active growth is going on, or where food is being stored up for 
future purposes. If a stem or branch is strongly bound in such a 
manner as to compress the bark, a cushion or excrescence is formed 
above the ligature, which continues to increase, and appears to 
proceed from the partial stoppage of the downward distribution, 
showing that the nutritious matters come from the leaves, for the 
parts beneath the ligature show much less increase. The same 
phenomenon is produced upon the trunk of the tree when annular 
or spiral incisions are made all around it. Again, the trunks of 
trees round which climbing or twining plants wind themselves, 
demonstrate the same physiological fact in a very peculiar manner. 
But the downward movement of elaborated matters does not, as was 
once generally supposed, take place in the bark exclusively, but goes 
on also through the wood. This is proved by the fact that cutting 
through the bark right round the stem does not by any means 
entirely arrest the growth of new wood hel<m the incision, nor is the 
distribution of elaborated matters exclusively downwards ; it takes 
place in any direction where a demand for them has been set up. 

In speaking of the structure of roots, we have enumerated the 
causes under the influences of which the sap ascends; the causes 
which determine its descent are, we must acknowledge, imperfectly 
known to us. It appears most probable that it is through the sieve- 
cells in the deep layers of the bark, the admirable structure of which 
we have before mentioned, that the mucilaginous and albuminous 
sap takes its way. Cutting down through the bark arrests the course 
of these matters, but the starch and sugar appear to take their way 
through the wood. The movement of sap is in its most active state 
in spring-time, when the plant is gorged with nutritive matter pre- 
served in deposit during the winter. It is then full of liquid, and in 
some plants the juices flow from the slightest incision. In spring, 
according to the poetical expression consecrated by use, the vine and 
other plants bleed; but when the leaves are fully developed, the 
active evaporation which takes place on their surface impels the 
liquid to the extremities of the vegetable, whence it exhales in 
vapour ; they will no longer bleed when wounded. 

When the branches develop themselves and consolidate, the 
movement of the sap becomes slower j it is sometimes roused 
towards the end of summer, when, the spring having been premature, 
the materials which the plant has elaborated for the vegetation of th€ 
following year have been set to work before their time. After the 
fall of the leaf, and when the approach of winter lowers the tem 
perature, the movement of the sap is stopped entirely; the tre< 
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amves by little and little at a state of almost absolute repose ; this is 
not death, but life, which awaits its re-awakening. 

It thus appears that all plants in a healthy state must be so 
situated as to be able to absorb from the air and soil surrounding 
them the elementary bodies which constitute their tissues, namely, 
carbon, oxygen, hydrogen, and nitrogen. The principal form in 
which these bodies are absorbed is as water, carbonic acid, and 
ammonia. 

Water is supplied to plants in the form of rain and dew ; these 
moisten the soil, and from the soil the plants take up water by their 
roots. 

Carbonic acid, which supplies plants with the carbon of their 
tissues, is supplied to the air whence it is absorbed by the leaves, 
by the respiration of man and animals, by combustion, and by the 
decomposition of saccharine matter, &c., volcanic action, and hot 
springs. 

The sources of ammonia are in the main the decomposition ol 
animal matters, which are far richer in nitrogen than vegetable. 

The special constituents of sap in plants are the salts of the 
metals, such as those of potassium, sodium, calcium, and magnesium. 
These substances permeate through the tissues of plants dissolved in 
the water taken up by the roots from the soil 



ON THE GROWTH OF VEGETABLES. 


Vegetables increase by means of the nourishing materials elabo- 
rated by the leaves and distributed in the sap. It would be entering 
upon a long and difficult task to take into consideration all the 
points which botanists have made out concerning the growth of 
vegetables. We must, therefore, limit ourselves here to the con- 
sideration of what actually comes under our own knowledge in the 
growth of trees. Trees grow in length by the development of their 
terminal shoots. We observe the intervals between the points of the 
insertion of the leaf, which at first are very short, gradually become 
longer as the shoot upon which they are attached expands after 
emerging from the bud. 

But how do trees increase in circumference ? This demands a 
closer examination. 

If we study the internal structure of a branch of one year old 
in one of our forest trees, we shall find that towards the end of the 
year the branch is arranged in the following manner: — ^There is a 
pith, a fibro-vascular circle, furnished with spiral vessels on its 
internal face, with straight medullary rays traversing the mass of 
wood, losing themselves in the bark, which is composed of an 
epidermis, of the herbaceous or green layer envelope, and of bast 
But between the ligneous and cortical system we can distinguish the 
presence of a special zone formed of very delicate cells, with walls 
soft and transparent, which in spring-time are bathed in liquid 
supplied abundantly by the sap, to which botanists give the name of 
cambium. This last layer is of the utmost importance, for we can 
perceive that in the course of the second year, by the process of 
vegetation, this intermediate zone, which is situated between the 
cortical and ligneous system, becomes the seat of a double formation, 
the one cortical, the other ligneous. Fig. 136, which we have given 
to show the different elements of the stem of a tree, serves also to 
show its mode of development. That part included in the lines 
marked i and 3, represents the wood and bark of the first year, 
that marked 2 the wood and bark of the second year. The cambium 
layer separates these elements, and is indicated by the letter c, Cells^ 
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fibres, and vessels result from the transformation of the delicate 
elements of this generating tissue In other words, at this point 
the transformation of canibtum^ into wood from without inwards, 
and into bark from within outwards, takes place The medullary 
rays are continued without mteiiuption or modification across the 
new layers, new ones also forming themselves without being in 
connection with the pith What pi'^ses in the second year is repeated 
durmg the third and fourth A very useful consequence results from 
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this We are enabled by observing ccitain characters to distinguish 
the successive layers which form themselves year b) >cu Ihc age 
of a tree is thus, so to speak, inscribed upon its cut surface In the 
oak, for example, it is very easy to distinguish the annual liyers. 
The transform ition of the generating zone in the -vvood continues 
from spring to autumn, aid consequently under climatic influences 
very different Ihe gieat vessels are formed at the season when the 
sap IS most active in its circulation , then come vessels of smaller 
calibre and much more numerous Towards the end of the year, 
when vegetation is less active, principally ligneous fibres are foimed 
It follows from these diffeienees between the wood of spiing and of 
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the autumn, that it is very easy to distinguish the passage from the 
former to the latter, and that the difterent annual formations appear 
consequently as so many concentric zones on the horizontal section 
of the tree. If the annual growth of a tree were equal during all the 
time of its life, there would be no line of demarcation between each 
annual period, and consequently no concentric zones. It is thus 
with trees in some hot countries, where vegetation is neither checked 
nor accelerated by change of temperature. The age of a tree is not 
there, as in temperate countries, to be found inscribed in the interior 
of its stem. 

We must, however, offer two important remarks. I’he new wood 
alone participates in the nattire of the exterior parts of the ligneous 
circle \ the medullary sheath is not renewed. On the other hand, 
new cells are constantly fonned in the middle portion of the cambium 
layer, in default of which the growth would cease as soon as all the 
cells of this zone were transformed into the elements of new wood 
and bark. 
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Fig. 137. — FIowci of Amohii, 


THE FLOWER. 

We have admired the roots, with their innumerable fibrous tufts, 
which by a marvellous faculty, scarcely explicable to us, iinmbe me 
liquids contained in the earth, and convey the nourishing Iluid into 
the cells of plants ; the stems and branches which support the plant 
in mid air ; the leaves, organs at once of respiration and evaporation ; 
the vessels, so variable in form ; the breathing pores {stomata ) ; in 
short, all the appliances, all the living mechanism, by means of which 
the vegetative functions are carried on ; all tending to the production 
of flowers, which, in their turn, live only for the production ^ of 
fruit ; while the fruit itself only exist for the purpose of developing 
the seed, that ultimate end and essential design of vegetation ; for 
NaUire seems to concentrate all her efforts with a view to the 
reproduction of the individual, and consequent preservation of the 
species. 

But what is a flower? What definition shall we give of a flower, 
that can pretend to exactness, and at the same time be framed in 
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scientific terms ? A rigorous definition of the flower is more difficult 
than one would think. It was a saying of Linnaeus that minerals 
grew, plants grew and lived, animals grew, lived, and felt \ but this is 
now known to be altogether incorrect, for certain plants not only grow 
and live, but give every indication of feeling ; witness the Mimosa^ or 
Sensitive plant, which closes its leaves on being touched, and some 
of the most obscure plants among the Conferva^ which move about 
by the action of their own dlia^ or mobile hairs, until they have found 
a resting-place for themselves. He would, in short, be a rash 
man who should now attempt such a definition of plant or mineral. 
This, however, was not the opinion of Jean Jacques Rousseau, the 
celebrated philosopher of Geneva, who was indebted to the study 
and cultivation of botany for some of the happiest hours of his life. 
He has left, in his “ Letters on Botany,” a book full of interest and 
sound science, a passage in which he thus expresses himself on die 
definition which can be given of a flower ; — 

If I resigned my imagination to the pleasing sensations which 
this word seems to call forth, I should write a paper agreeable, 
perhaps, to sentim^tal shepherds, but very unsatisfactory to 
botanists. Let us put aside for a moment the vivid colours, sweet 
odours, and graceful forms of flowers, and try, in the first place, to 
understand the organised being which unites these attributes. 
Nothing at first sight appears easier. Who thinks he requires to 
be taught what a flower is ? ‘ When no one asks me what is time,' 
said St Augustine, * I know it very well ; but I do not know it when 
I am asked.’ One might say as much of a flower, perhaps of its 
beauty even, which is the prey of time. I am presented with a 
flower, and I am told, * Here is a flower.' This is showing it to me, 
I confess, but not defining it ; nor will this inspection enable me to 
decide, in the case of any other plant, whether what I see is, or is 
not, a flower ; for there are multitudes of vegetables which have in 
none of their parts the colour which Ray and Toumefort have intro- 
duced into their definitions of a flower; and yet these vegetables 
bear flowers not less real than those of the rose-tree, although much 
less apparent.” 

Nevertheless, although the definition of the flower appeared to 
Rousseau so surrounded with difficulties, he does not hesitate to 
propound the following : — 

“ The flower,” he says, “ is a local and temporj^ part of the 
plant, which precedes the fecundation of the germ, in or by means 
of which it is effected.” This was an unexceptionable definition, 
which was scarcely modified 9- century later by Moquin-Tandon, when 
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he said, “A flower is that temporary apparatus, more or les! 
complicated, ‘by means of which fecundation is effected.” 

The flower, then, is an apparatus composed of two envelopes 
the calyx and the corolla^ and the essential organs proper to ensun 
the reproduction of the plant, namely, the pistil^ in which the seed 
are afterwards enclosed, and the stamens^ destined to fecundate th 
pisdL The position of the organs will be better understood b 
examining the following diagrams. Fig. 138 is a portion of th 



Fig. X38 — Section of a Flower of th« Foxgloire. Fig 139 —Section of a Howcr of Catitpattu 


flower of the Foxglove (Digifalis purpurea) y showing the stamens J 
united with the corolla, cor; p, the peduncle, or floral axis ; t 
calyx j Oy sty s, the pistil. Fig. 139 is a Campanula showing how t 
calyx Cy the corolla cory the stamens Sy and the pistil /, are consc 
dated throughout their basal portions. 

The calyx, corolla, stamens, and pistil are inserted on an a' 
called the receptaclcy the form of which varies according to the plai 
In the Strawberry, for instance, the receptacle is the succulent fles 
part which is eaten under the name of fruit ; the real fruit, in fa 
being the little yellow specks which cover it. It is also the cc 
of the Raspberry. 

The flowers of every plant present only these five sets of orga 
There are some which have no stamens, and others without pis 
In these two cases the flowers are said to be unisexual In the f 
they are called fetnale flowers, in the second, male; but both 
always present, either on the same plant or on distinct plants. 1 
Box-tree has unisexual flowers, some furnished with stamens withi 
F • 
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a pistil, others with a pistil without stamens. Other flowers are 
without a corolla, and some even without both calyx and corolla. 
The former are incomplete {monochlamydeous\ the latter are called 
naked (achlamydeous). The Marsh Marigold (Caltha palustris\ 
which expands its magnificent golden flowers in spring along the 
marshy borders of rivers, ponds, or lakes, is without a corolla ; the 
flower of the common Ash has neither corolla nor calyx, but repro- 
ductive organs only. Another species from Southern Europe 
{Fraxinus Ornus) gains its name of Flowering Ash from the presence 
of the calyx and corolla in the flowers. 

In short, some flowers have neither calyx, corolla, nor stamens \ 
others, neither calyx, corolla, nor pistil. They are at once incom- 
plete and naked. The flowers of the Willow are of this sort ; some 
are possessed of two stamens, and others of a pistil only. 

A flower provided with stamens and pistil is said to be herma- 
phrodite^ whether it has floral envelopes or not. There are a great 
many plants which bear hermaphrodite flowers only ; there are others 
bearing, on the same individual, male, female, and hermaphrodite 
flowers j these are polygamous plants ; the Ash is an example. Some 
plants present only male, others, again, only female flowers, and 
these sometimes occur on the same, and in other cases on different 
plants. In the former case, as in the Chestnut, Hazel-nut, and 
Ricirus^ to which the Castor-oil plant belongs, the plants are 
said to be monoecious. In the latter, as in the Hemp-plant, 
Date-tree, and Mercurialis (one of the Euphorhiaccoe), the plants are 
dioecious. 

Plants present themselves with flowers varying as much in their 
dimensions as in their structure. There are flowers only the 
thousandth part of a foot in diameter, and some which are cele- 
brated for their immense bulk. We find in Sumatra and the Sunda 
Islands a parasitical plant consisting of little more than a flower ; 
but is nearly nine feet in circumference : it is the Rafflesia Arnoldi 
(Fig. 131). The calyx of some of the Aristolochiacece^ on the banks 
of the K.10 Magdalena, is so voluminous, that the children of the 
inhabitants sportively use it for a cap. The flower of Victoria 
regiay represented in Plate III., is about forty inches in circum- 
ference. The effect produced upon Sir Robert Schomburgk, when 
he first saw this magnificent plant on the River Berbice, is thus 
described : — 

It was on the ist of January, while contending with the diffr- 
culties Nature opposed in different forms to our progress up the 
River Berbice, that we arrived at a point where tlie river expanded. 




Iir — Vicioria regta^ on a ri^-er of Gniana. 
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and fonned a currentless basin. Some object on the southern 
extremity of this basin attracted my attention ; it was impossible to 
form any idea what it could be ; and, animating the crew to increase 
the rate of their paddling, we were shortly afterwards opposite the 
object that had raised my curiosity — a vegetable wonder. All 
calamities were forgotten; I felt as a botanist, and felt myself 
rewarded : a gigantic leaf; from five to six feet in diameter, salver- 
shaped, with a broad brim, of a light green above and a vivid crimson 
below, rested on the water. Quite in character with the wonderful 
leaf was the luxuriant flower, consisting of many hundred petals, 
passing in alternate tints from pure white to rose and pink. The 
smooth water was covered with the blossoms, and, as I rowed from 
one to the other, I always observed something new to admire.” 

The leaves are of an orbicular form, the upper surface is bright 
green, and they are furnished with a rim round the margin from three 
to five inches in height ; on the inside the rim has a green colour, 
and on the outside, like the under surface of the leaf, it is of a bright 
crimson; they have prominent ribs, which project an inch high, 
radiating from a common centre ; these are crossed by a membrane, 
giving the whole the appearance of a spideris web ; the whole leaf is 
beset with prickles. The stem of the flower is an inch thick, and 
studded with prickles ; the calyx is four-leaved ; each sepal is seven 
inches in length and four inches broad ; the corolla covers the calyx 
with hundreds of petals ; those first expanded are of a white colour, 
but the innermost are of a beautiful rose-pink, which eventually 
suffuses the whole flower ; the flower is very fragrant Like all other 
water lilies, its petals and stamens pass into each other, a petal often 
being found surmounted with an anther. The seeds are numerous, 
and embedded in a spongy substance. This plant has by some 
botanists been placed in the genus EurycUe^ whilst Lindley thinks it 
is nearer JVym/hcea, from which it differs in the sepals and petals 
being distinct, and the stigmas being prolonged into hom-like bodies. 
This splendid plant has now been successfully cultivated in many of 
the hot-houses of this country. Beautiful specimens are to be seen 
in the Royal Gardens at Kew, and at the Crystal Palace, Sydenham, 
at Chatsworth, Sion House, and elsewhere. 

The dimensions of flowers are by no means in proportion to the 
plant which produces them. The flowers of the greater part of our 
forest trees are very inconspicuous, and little valued except by the 
botanist, being generally so small as to escape the ordinary observer; 
to study some of them, indeed, a lens must be employed. On the 
other hand, smaller plants often produce magnificent flowers ; witness 
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the Daisy and the floral ornaments which decorate our meadows, 
woods, and gardens, often dazzling us by the elegance oi their forms, 
and brilliancy of their colours. 

It is on the corolla especially that Nature has expended all the 
riches of her inexhaustible palette. The corolla is also peculiarly the 
seat of the sweetest perfumes of the vegetable world. 

Plants with sweet-smelling flowers are believed to be more common 
in dry than in moist countries. On the bumt-up and naked hills of 
^uthem France, the Thyme, Sage, and Lavender perfume the air 
with their aromatic scents ; whilst the moist plains of Normandy 
exhale no vegetable aroma. 

Before a flower blows, the different parts constituting it are packed 
closely together and compressed one against the other ; they then form 
a flower-hud. The buds of all annual plants — that is, plants germi- 
nating, growing, flowering, and dying, all in the same year — continue 
to develop themselves up to the time of their full bloom. The flower- 
buds of certain ligneous plants, as the Lime-tree, also act in the same 
way. But there are other plants, as the Almonitree, the Plum-tree, 
the Pear-tree, &c., in which the flower-buds appear during the summer, 
and increase in size up to the time of av umn. They remain stationary 
during winter, and come into bloom the following spring with the first 
rays of the warm sun. These flower-buds are scaly (squamose)^ that 
is, shut up in scale-like coverings, and bear the name of hibernacula. 
The buds which spring and are developed during the warm season 
are naked, because destitute of these protections. 

The flower-bud at last opens, blows, and passes into the state of a 
flower. This blooming does not take place at all times of the day 
indifferently. Linnaeus has drawn up a list of plants arranged according 
to the hour at which their flowers expand. He called this list the 
Floral Clock, De Candolle has also noted the times at which the 
following flowers blow at Paris ; — 


Between 3 and 4 a,m. Bindweed. 

At 5 A.M Naked-stalked Poppy and most of the Chichoraceae. 

Between 5 and 6 A.M. Nipple-wort and Convolvulus tricolor. 

At 6 A.M Many of the Solanacese (Nightshade family). 

Between 6 and 7 A.M. Sow Thistle and Hawkweed. 

At 7 A.M Water Lilies and Lettuces. 

At 7 to 8 A.M. • . . Venus’s Looking-glass. 

At 8 A.M. .... Wild Pimpernel 
At 9 A.M. .... Wild Mangold. 

At 9 to 10 A.M. • . Ice Plant. 

At 11 Purslain, Star of Bethlehem. 
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At 12 .... i . 

At 2 r.M 

Between 5 and 6 p.m. 
Between 6 and 7 p.m. 
Between 7 and 8 P.M. 
At 10 P.M 


Most of the Ficoid, or Mestmbryanthemum family 
Scilla pomertdiana. 

Silent noctiflora. 

Marvel of Peru. 

Night-blooming Cereus {Cereus grandijhrus). 
Purple Convolvulus. 


Some plants remain in bloom many days in succession. There 
are others which are ephemeral, and, opening at a fixed time, finally 
close up and fall off the same day at a nearly settled hour. The 
Cistus and Flax plant expand their flowers about five or six o'clock in 
the morning, and are withered before mid-day. The Cereus grandi- 
florus blows at seven in the evening and closes about midnight. 

Equinoctial flowers open and close at a fixed time in the same day; 
on the morrow and for several following days, they again open and 
shut at the same regular hours. The Star of Bethlehem opens several 
days in succession at eleven in the morning, and closes at three. The 
night-flowering Mesembryanthenium blows several days in succession 
at seven in the evening, and closes about six or seven in the 
morning. 

“ The regularity of these phenomena,” says De Candolle, “ has 
struck all observers, but although the cause evidently is referable to 

the action of light, it is still difficult to verify it with precision 

I have subjected the Marvel of Peru to continuous lamplight, and by 
that means have obtained an inflorescence altogether irregular ; but 
having also placed them where they were lighted during the night, and 
kept in darkness during the day, I noticed that at first their flowering 
was very irregular. They soon became accustomed, however, to their 
new circumstances, and ended by blowing in the morning, that is, at 
the end of the day artificially made for them, and closing in the 
evening as their period of obscurity approached.” 

Heat, however, appears to have a certain influence on the time and 
the duration of the blowing of flowers ; and it is observed that these 
phenomena vary in different countries, according to their latitudes and 
in the same country according to the seasons. The Floral Clock drawn 
up by Linnaeus at Upsal goes slower than the clock arranged by 
De Candolle at Paris. 

In a few flowers the time of blowing is modified by the state of the 
atmosphere. These may be called meteoric plants. The Siberian Sow 
Thistle never closes in die evening, it is said, when it is going to rain 
next day. Several of the Cichoracece do not open in the morning when 
it is going to rain. The Cape Marigold {Dimorphotheca annua) is 
said to close its petals when the weather indicates rain, but its flowers 
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remain open in sudden storms, which seem to take it by surprise. 
Facts of this kind, which are, however, neither numerous nor very 
trustworthy, have been used in the arrangement of a floral weather- 
glass. 

The duration of inflorescence varies much in different species. In 
the Peach, Almond, and Apricot, among trees, and in the Hyacinth 
and Tulip among herbs, the blossom remains for a fsw days only. 
But the Winter Hellebore remains covered with flowers the whole 
winter, and the Shepherd’s Purse (Capsella Bursa-pastoris) flowers 
from March till November. 

The period at which flowering commences varies in the same way, 
according to species. Linnaeus arranged a table of the flowering of 
different vegetables in the climate of IJpsal, in Sweden, for the year 
1755, and gave to this list the name of Ae Floral Calendar, But this 
calendar necessarily varies with each climate, for the date of the 
flowering of a plant is sooner or later, according to the latitude of the 
country. At Smyrna the Almond-tree blooms in the first half of 
February \ in central France it blooms at the beginning of April ; in 
Germany in the second half of April ; at Christiania in the early days 
of June, 

It is hardly necessary to observe here how very indispensable an 
exact acquaintance with the times of flowering is to those who wish to 
see flowers succeeding each other harmoniously and without inter- 
mission in their gardens. 

Inflorescence. 

The arrangement of the flowers on the plant is called its inflores- 
cence^ from inflorescoy ‘‘ I begin to blossom.” 

The various kinds of inflorescence noticed by botanists may be 
enumerated as follows : — 

T Centripetal, when the lowest flowers open first, and the main stem 
contmues to elongate, developing fresh flowers (hence also called 
IndeJiniteY 

i. SpikCy when the flowers are sessile along an unbranched axis. 

a. Catkin^ a variety of the spike falling off (deciduous) after 
the time of flowering. 

h, SpadtXy a fleshy spike enclosed in a large floral leaf or 
spathe, 

iL Raceme differing from the spike in the flowers being stalked 
(pedicelled), 

a, Cofymbf a variety in which, the lower pedicels being longer 
the flowers are all brought to the same level, 
d. Panicle^ a term applied, amongst other cases, to racemes in 
which the lateral stalks are branched. 
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iii. Head or Capituhim^ in which a number of sessile flowers are 

collected into a compact cluster; it may be regarded as an 
extremely reduced form of the spike. 

iv. Umbel difers from the head in the flowers being stalked, and may 
be regarded as a reduced raceme. 

II. Centrifugal, when the terminal flower opens first (hence called also 
D^nite) and the lateral ones successively afterwards, 
i. Cyme may be corymbose, paniculate, umbellate. 
a. Glomeruley a contracted form. 

Flowers may be sessile^ in the language of botanists, when they are 
placed immediately on the 
main stem or axis^ or they 
may be attached to it by a 
small support, called a pedicel. 

The peduncle is the stalk of a 
solitary flower, or of an in- 
florescence. The peduncle 
therefore is to flowers what 
the petiole is to leaves, that 
is, a means of attachment to 
the stem or branch. Never- 
theless, the analogy between 
the peduncle and the petiole 
is limited to the external 
shape, for the two organs 
differ essentially in their 
special organisation. 

Do the flowers, whose 
constituent parts we shall 
soon consider in detail, spring 
at random from the stem, the 
branches, or the boughs sup- Fig 140 —Raceme of the Red Currant {Ribes\ 
porting them? When we 

consider the admirable regularity and the rigorous laws by which 
leaves are arranged on the boughs, we are led d priori to confess 
that the distribution of flowers on their vegetable axes must obey 
very determinate laws also. This is, in fact, what is shown us by 
Nature. Her laws are generally easily recognised, and though 
sometimes hidden, are never violated. Flowers are always the 
termination of an axis, or branch, and the order governing their 
, arrangement is only a repetition of that which regulates the rami- 
fication of the plant. 

F# 
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In order to study inflorescence more in detail, let us take some 
of the more common plants and examine the arrangement of the 




Fig. 141.— Inflorescence of Verbena Fig. x4a.~Branching raceme of the Oat 

officmalts. 


flowers on each of them. In the Red Currant (Fig. 140), the flohd 
axis carries at intervals modified leaves, called bracts ; at the axil of 
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sometimes seem to attain a certain degree of complication, without 
having the simplicity of their plan thereby diminished. 

Thus, in the Service (Fig. 149), the corymbs of flowers are them- 
selves arranged corymbosely. In the Carrot and Chervil (Fig. 150), 

the umbels rising from the 
summit of the stem, each 
peduncle has an umbel on 
its summit, and they form 
a compound umbel. In 
the Privet and the Vine 
(Fig. 1 51), the inflores- 
cence is formed of small 
racemes, arranged in larger 
racemes, or panicles. In 
the Wheat-plant (Fig. 152) 
the spikelets are grouped 
in spikes. There are, then, 
compoufid corymbs^ com- 
pound umbels^ compound 
racemes^ and compound 
spikes. 

In every case hitherto 
mentioned, tfce number of 
flowers of the same gene- 
ration is indefinite in each 
group. This will not be 
the case in the following 
instances. 

Let us examine, for 
example, the method of 
arrangement in the flowers 
of the Centaury (Erythrcea 
centaurium)^ Fig. 1 5 3. The 
main stem terminates with 
a flower, and a little below 
this the stem bears two 

Fig . 5 ..-Comp<mnd raceme of the Vine. opposite leaves, 01 brOCts. 

From the axil of each of 
these arises a secondary branch, terminating also in two leaves and a 
flower. Each of these branches comports itself in the same way as 
the stem, that is, it gives origin to two tertiary branches, each ter- 
minating in a flower, and thus it goes on. We thus see tliat at each 
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branching out the number of flowers is doubled. We see besides that 
the flowering in this plant goes from the centre to the circumference. 



Fig 15a — Compoimd spike of Wheat Fig 153 —Dichotomous cyme of Centaury 


This sort of inflorescence bears the name of a cyme, and in this 
particular case is said to be dichotomous^ from 8/x« and “by 

pairs I divide.” In some cases three whorled bracts develop axes 
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from their axils, when the cyme is said to be irichotomous^ divided 
by threes. 

The inflorescence of the Forget-me-not {MyosoHs)^ and the 
Heliotrope, also form cymes. As in these plants the multiplying 



Fig 154 — Scorpioid cyme of Myosotis. Fig 155 —Spadix and spathe of 

Arum f 


axis of inflorescence often tends to form a curling inflorescence, 
rather unfitly compared to the tail of a scorpion, the cymes of the 
Forget-me-not and Heliotrope are said in consequence to be 
scorpioidal (Fig. 154). 
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In the Horse Chestnut the principal axis bears an indefinite 
number of small scorpioidal cymes. This is a mixed inflorescence 
of the two principal forms we have already pointed out, and is a 
raceme of scorpioidal cymes. 

When a succulent spike is enclosed within a large floral leaf 
or spathe^ it is called a spadix^ from “ a palm branch.” In 

this case the axis is sometimes elongated beyond the flowers 
in the form of a club-shaped body, as in the Cuckoo-pint {Arum 
maculatum), Fig. 155 ; or the axis only bears flowers at its base, which 
is here enclosed by the spathe. 

The general name of involucre is given to a more or less con- 
siderable collection of bracts, disposed in 
whorls {verticils) in either one or several 
ranks, which surround and seem to protect 
the flowers (the capittdum of composite 
flowers) ; but in the natural group Aroidece 
the involucre is monophyllous, and is called 
a spathe. Fig. 155 shows the spathe of 
Arum maculatum. 

We should exhaust the attention of the 
reader were we to enlarge more on inflores- 
cence — a subject which we have only 
glanced at, but which has been the object 
of considerable study on the part of bo- 
tanists. We now come to the consideration 
of the constituent parts of the flower. 

The Calyx. 

The calyx., Kd\v^ “ the cup which holds 
the flower,” is the external envelope. 

It has neither the elegant shape nor the 
varied colours of the corolla, usually appear- 
ing as a little green receptacle, on which the 
corolla rests. On account of its appearance Fig 156 —The Fuchsia 
and colour, it is almost always confoimded 

with the peduncle, of which it appears to be a mere prolongation — 
an expansion which subdivides into several lobes. 

The simple form of the calyx is suited, however, to its functions. 
It is, in general, not elegance or delicacy, but firmness and solidity, 
which are able to protect or defend. As the calyx forms the external 
envelope of the flower, it must be constituted so as to resist action 
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from ^thout. It is true that the calyx of some plants, such as the 
Fuchsia (Fig. 156), rivals the corolla in colour and beauty, but these 
are exceptions to the general rule. 

The calyx is, then, the external envelope of the flower, and its 
different parts bear the name of sepals. 

These sepals, however, are only modified leaves. If we glance 
at the Camellia-bud (Fig. 157), the same structure, the same 
nervation, almost the same form, will be observed to belong both to 
the five sepals of the flower, and to the bracts accompanying them. 
In the Peony and Foxglove (Fig. 158) there is still a resemblance 
between the bracts and the sepals. When we notice the various 



Fig. X57.^ is8-~CaIyx of Foxglove Fig 150. — Monosepalous calyx 

of the Primrose. 

intermediate conditions of texture, form, and size existing between 
bracts and leaves, we are led of necessity to consider the calyx of 
flowers as proceeding from a modification of the leaves. 

The cdyx seems sometimes to be formed all in one piece, 
^though more or less deeply divided. In this case it is monosepalous ^ 
if composed of perfectly distinct parts or sepals it is polysepalous. 

The flower of the Primrose (Fig. 159) has a monosepalous calyx ; 
that of the Flax-plant (Fig. 160) has one which is polysepalous. 

Ancient authors considered the calyx as an entire organ, which 
was sometimes cut more or less deeply. To this false idea we owe 
the defective expressions, segments, lobes, teeth, &c., by which the 
free parts of the combined leaves of the calyx have been described. 

The incisions, in fact, are not made from above downwards. 
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When a calyx begins to show itself, its elements, the sepals^ are 
always free. In a polysepalous calyx they remain isolated until fully 
developed, but if the calyx is monosepalous, they are at a particular 
period of their growth elevated upon a kind of ring. 

Without dwelling on the different shapes 3 ie sepals assume, 
we will content ourselves with stating that these organs become 
irrecognisable in the Valerians (Fig. 16 1) and Groundsel (Fig. 162), 
and a host of other similar plants. They appear in these plants like 
a tuft of silk or hair called a pappus, and if we did not arrive gradually 
at this curious modification by a series of illustrative examples, it 
would be very difficult to ascribe to the sepals their real ongin. 



The number of sepals in a caly^c is extremely variable. There 
are two in the Celandine, three in the Virginian Spider-wort, four in 
the Willow-herb, five in the Hellebore, six in the Barberry, and a 
considerably larger number in the Cacti. 

With regard to their arrangement on the receptacle, the sepals 
are sometimes in a whorl (or verticil), that is, several placed at the 
same level, if the receptacle is conical, or at an equal distance from 
the centre, if the receptacle is flat, sometimes disposed spirally, that 
is, at different heights, so that the line uniting their bases is a spiral. 

Sepals, are, in short, either alike in size, inserted at the same 
height or distance, free or united, or else they do not show a perfect 
agreement in these points, and thus determine whether the calyx be 
regular or irregular. That of the Loosestrife (Fig. 163) is regular 
and that of the Aconite (Fig. 164) is irregular. 
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In the Poppy the calyx falls before the flower expands ; in the 
Ranunculus it is not detached until after the fecundation of the 
flower ; in Physahs it remains round the fruit, enlarges very much, 
and becomes yellow or reddish. 

This last phenomenon of coloration brings us to a reflection which 



Fig 163 — Regular c.il> x of Loosestrife 



Fig 164 - Irregul ir c.ily\ of Aconite 


has its interest In some cases where the calyx and the corolla exist 
simultaneously in the flower, the calyx becomes coloured, and thus 
puts on the appearance of a corolla. The calyx of the Pomegranate 
and that of the Fuchsia are red, that of the larkspur and of the 
Aconite are blue. The calyx may thus be colouied even when the 
corolla is wanting. 


The Corolla. 

All that we have said about the charm of flowers applies par- 
ticularly to the corolla, for on that organ Nature lavishes her brightest 
colours. In spite, however, of the beauty and elegance of shape 
which we admire in it, the corolla is only the immediate envelope of 
more important organs, which, with the help of the calyx, it protects 
against the action of external causes. When the fundamental pheno- 
menon of fecundation is efiected, when the fertilised ovary begins to 
enlarge, and can of itself oppose a sufheient resistance, then Nature, 
which suffers nothing useless to exist, throws away this graceful 
decoration : the corolla fades, witliers, and falls. If it remains 
occasionally a short time after fecundation, it is probably only to 
reflect the rays of external heat, and concentrate them on the 
fertilised ovary, thus accelerating its development. 

The corolla is the inner envelope of the essential organs of the 
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flower. It differs generally from the calyx in b*eing of a more delicate 
tissue. The corolla alone constitutes the flower in the eyes of the 
world generally, but to a botanist the stamens and pistil are its 
essential parts, for under the influence of the stamens the pistil 
produces fruit, the seeds in which will perpetuate the species. 

The petals are organs which, when taken together, constitute the 
corolla. They take their rise, like sepals, from modified leaves, a fact 
which is easily established. In some flowers — the Calycanthus, for 
instance — the petals are so completely shaded off into the sepals, 
that it is impossible to say where the calyx ends or where the corolla 



Fig. 165 — Petal of Fig. 166 — Petal of 
Dicentra. NigcUa. 




Fig 167. — Petal of the 
Columbine. 



Fig. 168 — Petals of 
Aconite. 


begins. In fact, the external divisions of these flowers are of a 
greenish hue, the internal parts being of a purple tint; but it is 
impossible to allot the intermediate divisions to one of the floral 
envelopes more than to the other. As the petals are shaded off into 
the sepals, the latter into the bracts, and the bracts into the leaves, 
we must conclude from this fact also that the petals are really 
modified leaves. 

Like leaves, petals offer to us very different forms and most varied 
dimensions. They are generally either linear, oblong, elliptical, oval, 
or rounded. Sometimes they are boat-shaped, as in the Blumenbachia 
insignis. Sometimes they take the form of a spoon, as in the 
Dicentra spectabilis ^Fig. 165); sometimes they show two lips, as 
in Nigella (Fig. 166); sometimes they are elongated like a horn, 
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as in the Columbine (Fig. 167); sometimes they are helmet-shaped, 
as in the Aconite (Fig. 168). 

Petals, like leaves, are either entire or indented. They present, 
like them, a sort of skeleton, if one may give that name to vascular 
and slender ramifications, which can only be perceived clearly in 
some cases by placing the petal between the eye and the light, so 
as to look at them as in a transparency. 

The veins determine the shape assumed by the petal. Figs. 170, 
171, and 172 give an idea of the three principal forms for the distri- 



Fig 169 —Petal of Wallflower. 



Fig. 170 — Petaloid sepal of 
Winter Hellebore. 



Fig. 171 — Petal of 
Cerastium (frtrcox 


bution of the veins. We know that in the Wallflower (Fig. 170) the 
petal is elongated at its lower part by a slender portion called the 
claw {nngui^y the larger part of the petal taking, in this latter case, 
the name of the limb. The petal of Cerastium prcecox (Fig. 171) and 
the petaloid sepal of the Winter Hellebore (Fig. 170) have no claw, 
and, as we see, a limb only. 

The number of petals in a corolla vary much ; they are sometimes 
very numerous, and are then arranged in a spiral ; but they are oftener 
few in number, and are then arranged in one or more whorls. In the 
Cactus the petals are extremely numerous, and arranged in a spiral, 
continuous with that of the sepals. In the Geranium (Fig. 17 2), 
Violet, and Wallflower (Fig. 173), there are only five petals arranged 
in a whorl. 

Just as the calyx may be monosepalous or polysepalous, so the 
corolla is monopetalous or polypetalous. The flower of the Geranium 
(Fig. 172), and of the Rose and Pink, have their petals perfectly 
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distinct, so that one can be detached without interfering with the 
others. On the contrary, the Lilac (Fig. 174), the Primrose, and the 
Belladonna have their petals united together at their edges, so that 
one cannot pull off a petal without severing it from an adjacent one. 




Tig 172 —Flower of Geranium 


Fig 173— Flower of Wallflower 


When a flower begins to develope, the petals are always free. 
The transformation of a corolla, at first polypetalous, into a mono- 
petalous coiolla takes place in the bud, just as we have already 
shown to be the case with the calyx \ that is, the free extremities of 
the petals are supported and united below in one 
whole by a common and continuous membrane. 

We have remarked that the sepals are developed 
on the receptacle in succession, whilst the petals 
appear, on the contrary, simultaneously. This fact 
may help us to solve a problem which much occupied 
the attention of the older botanists. 

In the Lily (Fig. 175), for instance, the floral 
envelopes are composed of six divisions, which are 
white, and of a delicate tissue, analogous to petals. 

Do the whole of these divisions constitute a corolla ? 

By no means. Without mentioning the differences MonoiJ^teiou^coroiu 
of shape, size, structure, and position, which could of Lilac, 

not escape the eyes of an attentive observer, we can 
show that the pieces of the external whorl of the Lily are developed 
in succession, like sepals, and that the pieces of the internal whorl 
are developed simultaneously. It has been decided from this fact 
that, in spite of appearances, there are in the Lily a calyx and a 
corolla ; in other words, the Lily has a petaloid calyx. 

In Rushes, on the other hand, contrary to what takes place in the 



Fig X7S — Petaloid corolla of Lthiim 



JVf 176 — Infundibuliform Fig 177 — ^Tubular Fig 178 —Corolla of Bindweed 

corolla of Tobacco corolla of Symphytum officinale 


those mentioned have led botanists to concede to these plants a trae 



THE COROLLA, 


153 


corolla We must admit, then, that in the Lily the calyx is white 
and petaloid, and m Rushes that the corolla is green and sepaloid 
Let us glance at the pnncipal forms of the corolla when it is 



Fig 182 — Bilab ate corolla of the Fig 183 —Corolla of Snap Fig 184 — Ligulate corolla 
Sage ( 9a/r t r) dragon of the Dandelion 


monopetalous and regular The six pnncipal forms which the corolla 
assumes need not be otherwise descnbed than by the annexed figures 
and the denominations which indicate them The corolla is infundt* 
bultfomiy that is, like a funnel, m the Tobacco plant (Fig 176), 
tubular m the Comfrey (Fig 177), campanulate or bell shaped in 
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large petal has taken the name of the standard. We must close both 
our eyes and our minds not to perceive that this petal is placed there 
as an umbrella to guard that which it covers from atmospheric in- 
juries. By lifting up this canopy, you will remark that it is jointed 

into the side pieces on each 
side by a little ear, in such 
a manner that its position 
cannot be disturbed by the 
wind. 

“ The canopy being re- 
moved, discovers the two 
lateral limbs, to which it was 
attached by its little ear- 
pieces. You will find, on 
detaching them, that they 
are fastened still more 
strongly into the remaining 
part, and cannot be separated 
from it without some effort 
So the wings are not at all 

Fig 189 —Separate parts of the corolla of the Pea leSS USCful in Strengthening 

the sides of the flower, than 
the canopy is in covering it When the wings are taken away, 
you see the last piece of the corolla, the piece which covers and 
defends the centre of the flower, and envelops it, especially below, 
as carefully as the three other petals envelop it above and at the 
sides. This last piece, which, on account of its shape, is called the 
keel^ is like a strong box in which Nature places her treasure beyond 
the reach of injuries arising from the air and water.” 

Rousseau describes here the flower of the Pea, as an application 
of the principles which he had first laid down. 

The Stamens. 

Immediately within the petals, spring the stamens and pistil — the 
oig^s of reproduction and essential parts of the plant. The stamens, 
forming collectively the androscium, vary greatly in number, from one 
to fifty, and even more, and constitute the third verticil of the floral 
organs. 

The stamen generally consists of two parts, an upper and thick* 
portion, and a lower portion generally elongated and slender. The 
former is called the anther; the latter the filamerU, The filament is 
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much less important than the anther, and is often wanting. ITie 
rudiment of the anther is at first a uniform cellular mass, but when it 
has attained a given size larger cells appear in its interior, usually 
at four distant points. By their division and augmentation four 
^parate groups are produced, around which smaller cells are arranged 
in a given order, forming a special covering. In due time these 
groups of cells absorb the siurounding cellular matter. Usually they 
unite into two masses (two becoming one) by the absorption of the 
cellular matter between them. In the cells which compose them 
pollen is now formed by the division of each cell, first into two and 
then into four smaller cells, the contents of which gradually change 
into pollen grains, the mother cells being either absorbed or remaining 
in the form of filamentary, gelatinous, elastic matter among the ripe 
pollen. The lobes of the anther are separated by the connective^ which 
is the direct continuation of the filament in the anther. The lobes of 
the anther are its halves, each half being a hollow cavity, or anther-cell. 
It can easily be understood that if the filament and the connective were 
prolonged into one another, and of nearly the same thickness, as in 
the Iris (Fig. 190), the anther would be fixed ; but that this would not 
be the case if the connective were inserted on the attenuated ex- 
tremity of the filament at a point only, as happens in the Amaryllis 
(Fig. 191). The powdery matter or fine dust contained in the cells of 
the anther is pollen ; the membranous sides or walls of the cells of 
the anther are its valves ; and the lines which pass down the sides 
of the anther are the sutures or scams. 

We have stated above that the anther generally possesses two 
lobes, yet in some plants the anthers arc unilocular ; cither the two 
lobes existing at first have been blended in one, or there was actually 
but one lobe, as in the Epacridacece^ a family of elegant Heath-like 
plants, from New Holland. In other plants, as the Laurels and the 
Ephedra^ the anthers are quadrilocular. 

The lobes of the anther open at the sutures in order to discharge 
the fertilising pollen. Generally each lobe presents a longitudinal 
cleft, along which the opening of the anther takes place, this being 
called its dehiscence in botanical language. Sometimes the cleft only 
extends a short distance towards the summit of the lobe, and con- 
stitutes a sort of pore, as we see in the Heaths and Solanums 
(Fig. 192). 

In the Barberry (Fig. 193) and the Laurel (Fig. 194) a very re- 
markable and elegant mode of dehiscence is observable : a certain 
restricted portion of the walls of the anther opens upwards, so as to 
forrp little trap-doors or valves. There is one valve for each lobe in 
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the Barberry, and two for each lobe in the Laurel, as represented in 
the engravings. 

A familiar acquaintance -with the microscopic structure of the 
pollen of vegetables reveals some very curious structures. When a 
microscope of considerable power is employed, we find that the 
forms of these grains vary considerably in diferent species, some of 
their forms being of a very elegant description. 

The pollen-grain is generally composed of a double covering, 
the innermost containing a mucilaginous liquid, named fovilla. 



tip 190. 
Jru, 
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Figs. 195 and 196 are the pollen-grains of the Hollyhock, having a 
double sac or covering to each grain. The external membrane of the 
globule of pollen is smooth, dotted, or granulated. It is covered with 
small prickles, or finely retiailated, according to the species. It 
also exhibits folds and pores. In the pollen of Wheat (Fig. 197) 
there is only one pore; in the Evening Primrose (Fig. 198) there 
are three. Figs. 199, 200, and 201 show the pollen-grains of Garlic, 
the Phlox, and the Melon. The number of pores in a pollen-grain 
may reach five, or even eight. These pores perform important func- 
tions, as we shall soon see. 

'N^en a grain of pollen is placed in water it swells, because it 
absorbs a certain quantity of the liquid. Its membranes expand, and 
£he internal one protrudes through the pores of the external mem- 



POLLEN. 


IS9 

brane The vessel bursts, and the fovilla escapes m a sort of mucous 
and granular jet This is an anomalous but very curious phenomenon 
to observe It is anomalous, because it is not thus that the matter 
takes place m Nature When a pollen grain falls on the moist and 
viscous surface of the uppermost part of the pistil, which we shall 
soon descnbe, and which bears the name of stt^ma, it expands 
slowly, appearing to absorb its humidity, the interior membrane 
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becomes gradually extended through one or two pores m the exterior 
coating, in the form of delicate tubular protrusions, which lengthen 
by degrees, and end by forming real tubes, called pollen tubes 

1 he length of these tubes vanes considerably , they attain in 
certain cases many hundred times that of the pollen giain which gave 
It birth 1 his prodigious lengtliemng evidently cannot proceed from 
a mere elongation of the internal membrane of the pollen gram, but is 
the result of an actual growth in this membrane The pollen tube is 
nourished and grows, that is to sa}, it ^e^ctafesj so that, leaving the 
stigma. It penetrates into the tissues which it is intended to traverse 
We shall have occasion to return to the pollen tube when we speak of 
fecundation in the next section. 
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Although pollen-grains are almost always free and distinct, there 
are some plants in which these grains are joined together, and often 
very closely. In the Orchidacea (Fig. 202), the pollen is gathered 





Fig ao2 

Pollen masses in Orchis 
macnlata (magnified) 


Fig 

Pollen mass of Ilnbcnana 
chlorantha (magnified) 


Fig 204 

Pollen mass of Asclepta* 
fionbunda (magnificdX 


together into masses, sometimes almost pulverulent, with loosely, 
cohering ^anules ; sometimes it is formed of numerous small angular 
masses, joined together by means of glutinous matter. In Hahenaria 
chlorantha and Asclepias floribwida the masses of pollen show the 
arrangement as represented by Figs. 203 and 204. 

The number of stamens in each flower varies according to the 

species. When they are arranged 
in whorls, they are generally de- 
finite in number, as in the Vine 
(Fig. 205) and Primrose, which 
have five. When they are in a 
spiral, they are usually very nu- 
merous, as in the Magnolia and 
the Ranunculus. 

Stamens may be all of the same 
height, as we see in the Lily, Tulip, 
and Borage, or else very unequd. 
In the Geranium there are five 
Androccium of the Vme Onagmfied). Stamens bigger than the others, 
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which are also five in number. In the Wallflower (Fig. 206), which 
has six stamens, four are bigger than the others; Linnaeus called 
these tetradynamous. In the Snapdragon (Fig. 207), there are four 
stamens, two of which are larger than the others ; Linnaeus called 
them didynamoiis stamens. 

The stamens of the same flower may be completely independent 
one of the other, or more or less united either by their filaments 01 by 
their anthers. In the Mallow (Fig. 208), all the stamenb are united 
to each other by their filaments in a single bundle. In the French 





Fig ao6. 

Androecium of the Wallflower 
f magnified). 


Fig ao7. 

Andruccium of the 
Snapdragon. 


Fig 208 

Andnecium of the 
■Mallow 


Bean and the Fumitories they are united in two bundles ; in the 
St. John’s Wort (Fig. 209), in three or five bundles ; in the Ricinus 
(Fig. 210), in several bundles. After Linnaeus, the stamens are called 
motmddphoiis, diadelphous^ triadelphous^ polyadelphous y as they form 
one, two, three, or more bundles. In the Dandelion, Artichoke, and 
Thistle, the stamens cohere together by their anthers, so as to forin 
a kind of tube, supported by free filaments : these are said to be 
syna/itherous (Fig. 211) 

Finally, stamens may form adhesions with the floral envelopes. 
In the Squill, for instance, six stamens adhere by their base to the six 
divisions of the flower. In the Primrose, five stamens are attached to 
the tube of the corolla, which is monopelnlous. 
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We shall conclude our remarks on the stamens by some inquiry 
into the morphological nature of this part of the flower. 

Bracts, sepals, and petals are modified leaves, as we have seen. 
It appears difficult to believe, at first sight, that the same should be the 
case with stamens. Yet, pick the petals from a flower of the White 




Ficr 209. 

Andraecium of St. John’s Wort. 


Fig. 210. 

Stamens of K.dtms 
(C.isu»i-oil ticc). 


Water-Lily; you will observe, as you api)ro'\rh the 
centre of the flower, that the i)etals diminish in 
length and breadth, and present towards the summit 
an anther, at first rudimentary ; this becomes more 
and more complete as the supporters pass insensibly 
from the form of a petal to that of a filament. In 
the Columbine, under the influence of cultivation, 
we see the stamens changing by degrees into forms 
analogous to those constituting its elegant corolla. 

In the Rose we often find organs which are half 
petal and half stamen. 

There is a very curious monstrosity in one 
species of the Rose, in which all the organs of the syn'fntSrous 

flower are transformed into leaves, so as to con- stamen*, 
stitute what horticulturists call a monster rose. In 
this production we can follow, step by step, all the transfonnations 
between an almost perfect stamen and a petal which has been trans- 
formed into a green leaf. 

All these facts demonstrate that the stamen is only a metamor|)hosed 
petal. But we have already shown the analogy of petals with sepals, 
of sepals u *th bracts, and of bracts with leaves. Stamens, therefore, 
like these organs, are only metamorphosed leaves. In short, the 
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filament of the stamen has been compared to the claw of the petal, or 
the pdtole of the leaf, the limb to the blade of the leaf, the pollen to a 
special modification of the parenchyma of the leaf, lastly the connective 
to the central part, that is, the midrib of the leaf. 

The Pistil. 

As we advance in the study of the organic parts of plants, it will be 
observed that Nature is constantly approaching her essential object, 
the propagation and preservation of the species. The pistil is the most 
essential organ in the reproduction of plants ; Nature, therefore, has 
taken care to collect round the pistil all possible means for its 
protection and defence. It is placed in the centre of the flower, 
sheltered under several concentric coverings, and defended, besides, 
externally by the filaments of the stamens, which form a rampart round 
it. These various floral envelopes last as long as the pistil needs their 
protection and shelter. They disappear after fecundation, when the 
ovary is strengthened by its own proper development. 

The pistil is the female structure in vegetables, the gynoecium^ as it 
is sometimes called, as opposed to the androecium^ the name which 
designates the whole of the stamens. 

The gynoecium presents one of the most remarkable applications 
of the doctrine of vegetable metamorphosis^ made popular by Goethe, 
the celebrated German poet, and also a profound naturalist. We 
can easily understand the structure, origin, and arrangement of the 
gynoecium, if we consider it as constituted by the transfonnation of a 
single leaf, or from the union, blending, and combination of several 
leaves in one single organ. 

The elementary organs, the junction of which form the pistil, are 
called by De Candolle carpels. The carpel is to the pistil what the 
sepal is to the calyx, the petal to the corolla, and the stamens to the 
androecium. The aggregate of the carpels forms the pistil, as that of 
the petals forms the corolla, and that of the stamens the androecium. 
Sepals, petals, and stamens are only modified leaves ; it is just the 
same with the carpels, which take their rise by the metamorphosis of 
the leaves. 

Three parts are observable in the pistil — the ovary^ the style^ and 
the stigma. These three parts are very apparent in Fig. 212, repre- 
senting the pistil of the Chinese Primrose, where the letters stig. 
indicate the stigma, siy., the style, the ovary, r, the receptacle, 
the peduncle. 

I'he ovary is the part of the plant destined to contain the 
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seed, that is, the ovules^ which, when fertilised and developed, 
become the seeds. The part which supports the ovules, which is 
generally rather thick, is called the placmta. 

The top of the ovary is prolonged by a filament, either long or 
short, which is called the style., and is analogous to a prolonged apex 
in leaves. The style carries a glandular appurtenance 

T on its summit, destined to receive the pollen-grains, 
j^gjp fecundation ; this is the stigma. 

The style is not a solid cylinder, as we might 
think at first sight ; on the contrary, its axis forms a 
sort of canal leading into the ovary to the vicinity of 
the ovules. The stigma, which is the upper part of 
the pistil, is very variable in form ; it is essentially 
formed by a mass of thin, transparent cells, loosely 
united, and coated over with a gummy, mucilaginous 
■ matter. It is thus well fitted to receive and retain 

it the pollen-grains. 

The carpels have a greater tendency than the 

® more external organs to unite with each other : this 

tuf IS, no doubt, either owing to their proximity, or to 

the pressure upon them of the external organs, assisted 
by their position in regard to each other. This 
junction takes place either by the ovaries alone, or 
f r ' ^ by the ovaries, styles, and stigmas, or by the stigmas 
* alone. 

cSlnV*^’ When two or more carpels are united by means 
(inagmned). of the ovaries, an ovary results composed of several 
partial ones, there being as many cells as there were 
carpels at first. In the Hellebore (Fig. 213) the junction of the 
ovaries takes place at the base only ; in the Fennel-flower (Fig. 214), 
about half way up. But most frecfuently the junction takes place at 
the summit. 

When the styles are joined together, at least in some observable 
portions of their length, there results from this cohesion a style single 
in appearance, but in reality constituted by as many partial styles as 
there were carpels. In this case the number of free stigmas will, if 
they are simple, indicate the number of cells in the ovary. The 
partial stigmas may also unite, and constitute a stigma, in appearance 
single, but often so divided as to indicate by the number of its 
divisions the number of carpels constituting the pistil. The absolute 
number of cells in a pluri-locular ovary is subject to variation, but is 
generally three ; next come the numbers two and five, but four very 
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raxely. The number, besides, is not always the same in the different 
stages of the flower ; it sometimes happens that they are multiplied by 
the formation of partitions, afterw^ards further developed, as in the 
Vervains and the Labiatce, which at first have only two cells, but 
later show four, by the partition of each of the primitive cells into 
two compartments. This is also seen in the Flax-plants, the five 
primitive cells of which divide at a given time into two, by a partition 
of new formation. These supplementary partitions, which thus mask 
the first structure of the ovary, are called spurious disscpimmts. 

The ovary is usually free, and easily seen by looking into the 





Fig aij. 
Pistil of Fetid 
Hdlebore. 


Fig. 214. 
of Fennel flower 


Pistil 

( saitva] 


Fig. 215 

Ovary (superior) ol the 
Poppy 


bottom of the flower ; it is then called a superior ovary ^ as in the 
Poppy (Fig. 215) and Lily. At other times only the summit of the 
ovary shows itself at the bottom of the flower, and it is then united 
with the receptacle, and must be looked for underneath the flower ; 
the ovary is, in this case, called inferior or adherent^ as in the Coffee- 
plant, Madder (Fig. 216), and Melon. 

We have stated above that the small bodies attached to the 
placenta are called ovules^ and that afterw^ards they become seeds. 
These ovules are composed of a small central body or nucleus^ 
adhering by its base to a double sac, showing only a very small 
-aperture corresponding to the free summit of the nucleus. The 
external sac is called the prmine, and the internal sac the secundine. 
The aperture of this double envelope is the micropyle. The point of 
adhesion of the nucleus with its integuments is called the chalaza. 
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Some ovules have no primine, and some have neither primine nor 
secundine. But these cases are rare. The point at which the ovules 




Fijf 216 P'HJ 217. Pifif 218 

Ovary (inferior) Ovule of Rhubarb Ovule of Hellebore 
of the Madder 
(enlarged). 


Ovule 


i «g 219 
of the Haricot. 


are attached to the placenta, either directly or indirectly by means of 
a small thread or fiitiiatius, bears the name of hiltm. 

Ovules are not all of the same form. The ovule of Rhubarb 



Fig 220. 

Receptacle of Myosurus (magnified) 



Fig. 221. 

Perigynous stamens in the Peach flower. 


(Fig. 217) is shaped like an egg. Its hilum is diametrically opposite 
to the micropyle. This kind of ovule is called orthotropal. 

In the Hellebore, on the contrary, the ovule has its point of 
attachment placed near the cimropyle, and we notice a cord-like 
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swelling on one of its sides, which reaches all along it, and is called 
the raphe (Fig, 218). This kind of ovule is called anatropal. 

When the ovule has in the same way its point of attachment 
placed near the micropyle, but has no raphe and is bent, it is said 
to be campylotropal. 

In the Haricot (Fig. 219) there is a form — the amphiiropal— 



Fig. ?22 — Receptacle in the Bumet Rose. 




Fig 224 

Adherent Ovarj of the Fuchsia. 


intermediate between the two first; the ovule is parallel to the 
placenta instead of at right angles to it. 

Such are the jjrmcipal fonns of the ovule. The second is the 
most common, and the first is the most rare. 

The Receptacle. 

The calyx, corolla, stamens, and pistils are inserted on the 
extremity of the peduncle, which is called the receptacle. Its form is 
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very variable. In the Ranunculus it is conical ; the calyx, corolla, 
stamens, and pistil are inserted and ranked in succession on its sides, 
the last organs nearly at its summit. In the Myosurus (Fig. 220) it is 
so much lengthened, that it resembles a small spike^ of which the 
flowers would be the carpels. As in these circumstances the stamens 
are inserted underneath the pistils, these stamens are said to be 
hypogynous. In the Peach (Fig. 221) and the Apricot, the calyx, 
corolla, and stamens are blended together at the base, and, being 
continuous with the receptacle, form a kind of cup at the bottom of 
which is the pistil, whilst the cal)rx and the stamens appear to be* 
inserted in the side. These last surround the pistil, and are called 
perigynous. 

In the Rose (Fig. 222) the receptacle is hollowed out, so as to 
take the form of a bottle, the bottom of which is occupied by the 
carpels, and on the upper edges are inserted the sepals, the petals, 
and the stamens. These are also perigynous. 

In all the examples we have hitherto cited the pistil does not form 
any adhesion with the other floral organs. Also, in every case, 
even in that where the receptacle is hollowed out like a bottle, the 
ovary is free or superior. But it is not always thus. The tube of the 
calyx is joined rather frequently with the ovarian part of the carpels, 
which it encloses ; and this junction is made more or less high up, 
so as to show every possible degree of adhesion. We see this in the 
flower of the Saxifrage (Fig. 223), and Myrtles, also in the Fuchsia 
(Fig. 224). The ovary is then called inferior. 






THE FRUIT. 

Flowers have but a short-lived existence ; after fecundation they 
disappear; the ovary, rendered fruitful and enlarged in size, alone 
remains. The withered and dried-up fragments of the corolla strew the 
ground, or are carried about by the wind. But though the plant has lost 
much that embellished it, though it no longer possesses the brilliant 
ornaments which attracted observation and charmed all eyes, it still 
retains an interest of its own. A new decoration replaces the former 
one, leaving nothing to regret in the change. To the white flowers 
of the Wild Rose succeeds the young fruit, tinted with a pleasing 
green. The Mountain Ash and the Hawthorn, in casting off a 
delicately-tinted corolla, display their fruit, which soon changes to a 
bright red colour. The perfumed flowers of the Orange-tree are suc- 
ceeded by the golden apples of the Hesperides ; the delicate corolla 
of the Cherry-tree is followed by the purpled globes of its fruit. 
The verdure of our corn-fields, ripened in the summer’s sun, now 
bends under the weight of the golden grain. We can now admire 

G* 


170 THE VEGETABLE WORLD , 

the soft down of the peach, the enormous globes of the Melon tribe, 
the firm and juicy pulp of the sweet-tasting plum, the -nutritious 
substance of the legumes, the purple bloom of the grape, gilded by 
the autumnal sun ! If flowers awake in us a feeling of happiness 
and joy, fhiits bring with them the promise of abundance and wealth. 

When fecundation is effected, or the fruit is set^ as the gardeners 
say, life is concentrated in the ovules, and in the ovary enclosing and 
protecting them. These organs continue to grow, and soon present 
new characteristics. The ovule becomes the seed^ the ovary becomes 
the pericarps and the two together constitute the fruit. The fruit is, 
then, the ovary which has ripened. 

The appearance of the fruit differs according as the ovpy is free 
or adherent. In the former case, the fruit only shows on its surface 
the scar of the style, and sometimes at its base the remains of the 
calyx, the corolla, and the androecium. ^ In the second, the fruit 
presents at its surface, and near the summit, the scars left at the 
insertion of the sepals, petals, and stamens. Thus it is, that an 
apple, a quince, or a gooseberry, all resulting firom the ripening of an 
adherent ovary, are provided with an ^e^ which is completely wanting 
in the plum, the cherry, and the peach, these latter fruits resulting 
from the ripening of the free ovary. 

** The analogy between fruits and leaves,” says A. de Jussieu, “ is 
as much shown in their nutrition as in their outward characters. 
Green fruits, like leaves, though in a less degree, when acted upon by 
light, take up carbonic acid from the surrounding air, and throw off 
oxygen; during the night, on the contrary, they take up oxygen and 
tlirow off carbonic acid. Their life passes through the same phases ; 
their tissues, at first soft and rich in juices, gradually solidify, and at 
a certain period begin to dry up, changing their green hue for some 
other, either that of the dead leaf, or one of the various tints, analo- 
gous to those assumed in autumn by certain leaves; the withered 
pericarp remains attached to the tree, or falling to pieces, drops to 
the ground.” 

Fruits are divided into two great sections — Dry Fruits and 
Fleshy Fruits. 

Dry Fruits. 

There are some among the dry fhiits which open their shell at 
maturity to allow the seed to escape ; others, on the other hand, re- 
main always closed up. Thence arises the division of dry fruits into 
dehiscent and indehiscent. The fruits of the Dandelion, Chicory, Buck- 
wheat (Fig. 226), Corn-flower (Fig. 227), and Ranunculus (Fig. 228), 
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are dry and do not open. The single seed that they contain does 
not adhere to the pericarp ; this kind of fruit is called an achceniumy 
from a, “not,” and “to open.” The Elm has for its fruit an 
achaenium; but being surrounded with a dilated membrane, some- 
what like wings, it is called a samara. Fig. 229 represents the samara 
of the Elm ; Fig. 230 the samara of the Maple. The fruit of Wheat, 





Fig 236 

Siliqiu of the Gillyflower 


Fig 937 

Capsule of the Poppy 


Fig 2 8 

Capsule of J>igiialis 


Barley, Oats, &c., is, like the achnenium, dry and indehiscent ; but 
the single seed that it encloses adheres to the pericarp, so as to form 
one body with it. 'I’his fruit is called a caryopsis, from K^pvav, “ a 
nut,” “appearance.” Fig. 231 represents the fruit, or caryopsis 
of Wheat. 

What a variety there is among dry fruits in their mode of opening ! 
Some open with two valves, each carrying, on one of its edges, a row 
of seeds. Such are the pods of the Pea (Fig. 232) Bean, and other 
legumes. Others split up longitudinally on one side, and, in opening 
out, take the form of a leaf, carrying seeds on their two edges ; this 
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is called a follicle; of this sort is the Aconite (Figs. 233, 234). Some 
dry fruits open in two parts by a circular horizontal fissure, so that 
the upper part of the fruit is detached like a lid. This kind of fruit 
is called pyxidium, from irw^/s, “ a box.” We see it in the Red Pim- 
pernel and Henbane (Fig. 235). In others, the pericarp comes away 
in two valves, which, by their fall, uncover a frame formed by the 
placenta furnished with their seed; this kind of fruit is called a 
siliqua; the fruit of the Gillyflower is of this sort (Fig. 236). 

Can anything be more ingenious than the plan of opening in the 



Fig 239 - Fruit of the lulip Fig 240 —Fniit of the Sandbox-tree. 


capsule of the Poppy (Fig. 237)? In this instance dehiscence takes 
place by means of a certain number of small reflex valves disposed 
in a circle on the flattened top of the fruit. The seeds in it ape very 
numerous; but, in consequence of the beautiful arrangement just 
mentioned, they only fall, one by one, when the capsule is bent over 
by the wind, thus forming a kind of natural seed-drill. 

The fruit of the Foxglove {Di^italis)^ Fig. 238, which is also a 
capsule, opens with two valves, by the severance of the partitions in 
it, and each valve corresponds with a carpel ; this is called septicidal 
dehiscence. The capsule of the Tulip (Fig. 239) opens with three valves, 
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each valve corresponding with the two halves of t^^o of the carpels, and 
having a partition in the middle. This is called locttliddal dchiscetiu* 
In some plants the scattering of the seeds is assured by means 
rather difficult of explanation. Eveiy one knows that by merely 
touching the fruit of the Balsams their valves are suddenly thro^ 
back, and the seeds are dispersed with great force. This peculiarity 
has given to one species of this order of plants the common name of 
Touch-me-not, and the generic name of Impatims, 

The capsular woody fruit of the Sandbox-tree (Fig. 240), an 
American tree of the order Eupkorbiacece, is 
composed of from twelve to eighteen cocci^ 
whidi having become desiccated, open sud- 
denly at the back, with two valves, and are 
detached from their axis with a kind of de- 
tonation. These fruits have actually been 
surrounded with iron wires, yet the force 
with which they expand has been such that 
the valves have been separated from each 
other notwithstanding. We will take our 
last example from a nearer source ; the seeds 
of the Geranium (Fig. 241) are enclosed in 
little membranous cells, which are inserted 
in the lower part of an axis, which is elon- 
gated and supported by a filament coming 
from the summit. At maturity, this filament 
bends in a spiral, and lifts with it the case 
Fig. 241. —Fruit of the Geranium, with the* Seed contained inside. Thus the 
fruit of the Geranium, or Crane’s-bill, met 
with in the woods and green lanes, resembles a sort of candclabruin 
with five branches, hung from the summit of a central column. 

Fleshy Fruitsl 

When the parenchyma of the fruit is largely developed, and it 
swells with juice, the fruit is said to be fleshy. Man derives from this 
kind of fruit so great a part of his nourishment, that he has exclusively 
styled the trees furnishing it fruit trees. This singular illogical use of 
the term might lead to the inference that the Apricot, the Peach, the 
Apple, and such-like trees alone produced fruit, lliere is an obvious 
disagreement in this case between science and sentiment ; all flower- 
ing plants bear fruit. 

Fleshy fruit is green in the first phase of its development. It then, 
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Hke all the green parts of vegetables, gives out oxygen during the day, 
and carbonic acid in the night But its bulk soon increases, and it 
receives through its peduncle the moisture and other substances 
indispensable to its growth. During this first period, the principles 
immediately soluble take their rise, and their proportions increase as 
the fruit is developed These soluble bodies are : — Tannin, the organic 
acids, which vary with the fruits (malic, citric, or tartaric acid 
preponderating, as the case maybe), sugar, dextrine, and pectine, &c. 
The formation of pcctine^ the substance from which the jelly of our 
household conserves is prepared, is the result of a sort of reaction of 
the acids on pectose^ a substance insoluble in water, alcohol, and ether, 
and which almost always accompanies the cellulose in the tissue of 
vegetables. 

Sugar proceeds from the modification of certain neutral matters, 
such as gum and dextrine. In fact, starch exists in large quantities 
in some green fruits, but it completely disappears at the time of 
ripening. It is extremely probable, therefore, that it is the starch 
which is transformed into sugar {glucose) under the influence of acids. 
Tannin itself, existing in almost all green fruit, is not found in the 
mature state, but seems also to be changed into glucose under the 
influence of acids. 

The absence of acidity in fhiit is the most curious fact attending 
its maturity. It has been stated that this disappearance is not owing 
to the saturation of acids with mineral bases, that the acids are not 
hidden by the sugar or mucilaginous matter existing in the ripe fruit, 
but that they are really destroyed by oxidation during the ripening 
process. Tannin disappears first, and then the acids. 

The moment when the tannin and acids have disappeared is that 
in which the fruit is most delicious ; in a short time the sugar itself 
xiisappears, and the fruit becomes insipid. About the period of 
maturity, fruits exhale carbonic acid; they no longer disengage oxygen 
during the day. 

Fruit at last undergoes a third modification, that of hletting; it 
becomes woolly. This new change has the effect of expelling from 
the fruit certain principles which belong to it. A Medlar for example, 
at first very acid and astringent, loses its acid and tannin, and becomes 
eatable when it has undergone the process of bletting. But the great 
difference established between the ripening and bletting of fruit is, 
diat the latter state is only manifested when, the skin of the 
fruit being somewhat decayed, the air has been able to penetrate the 
cells of the pericarp, colouring them yellow, and partly destroying 
them. 
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We need not mention here the important part played by fleshy 
firuit in the production of alimentary beverages. The juice of the 
grape, having undergone fermentation, becomes wine ; the fermented 
juice of numerous varieties of apples and pears yields cider and 
peny, and almost every known fruit may be formed into a fermented 
liquor. 

It is in the fleshy fruits that we can most readily distinguish the 
three parts constituting the pericarp, that is to say, that portion of 
the fruit which forms the walls of the ovary. These three parts are, 
tracing them from outside, the epicarp ( 4 irlt over, Kapir 6 s, fruit), an 
epidermal membrane varying in thickness; the mesocarp (/i/<roy, middle, 
tcapirds, fruit), conStituting ordinarily the flesh and pulp of the fruit ; 
and the endocarp inside, fruit), often forming the kernel, 

but the consistency of which varies ; as we shall soon see. 

As the ovary results from the transformation of a leaf, and as the 
fruit is nothing but a ripened ovary, we may consider the epicarp and 
endocarp as representing the two epidermal surfaces of the leaf, and 
the mesocarp as the intermediate parenchyma. Most practical 
botanists only admit two classes of fleshy fruits, the drupe (stone 
fruit) and the berry. The Peach, Cherry, Plum, Medlar, and Cornel 
are drupes; the Grape, Gooseberry, Apple, Orange, and Pomegranate 
are berries. All these fruits are more or lesi fleshy or pulpy; they are 
besides indehiscefit. 

Let us first take a glance at the drupes. In the Peach, the 
Cherry, and the Plum, resulting from the ripening of a simple and 
superior ovary, it is easy to distinguish three parts — first, an exterior 
skin, more or less thick, smooth, or hairy, or covered with a waxy 
secretion, known as the bloom, this is the epicarp ; second, a thick, 
pulpy, succulent flesh, this is the mesocarp ; third, a woody kernel, 
either smooth or furrowed with deep-winding dents, constituting the. 
solid cavity and protection of the seed, this is the endocarp. Fig. 
242, showing the fruit of the Cherry, and Fig. 243, giving a vertical 
section of the same fruit, enable us to see the interior and exterior 
arrangements of this drupe. 

The fruit of the Medlar proceeding from the ripening of an 
inferior ovary, is composed of five compartments, and joined together 
by an external covering considered as an expansion of the floral 
receptacle. This fruit is also crowned with the sepals of the calyx. 
The Medlar presents five bony kernels, embedded in a pulpy mass, 
resulting from the transformation and fusion of all the ovarian walls 
(except the woody endocarp), added to the expansion of the floral 
receptacle. 
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The small oblong and red fruit of the Cornel is also a diupe re- 
sulting from the ripening of an inferior and compound ovary. But 
the kernels are joined together in such a way that we find in the 
centre one plurilocular stone, presenting two or three cells. 

It results from what we have said, that in the Peach, Cherry, and 
Plum, the eatable part proceeds exclusively from the ripening of the 
pericarp or the ovarian walls, whilst in the Medlar or the fruit of the 
Cornel, the eatable part results not only from the ripening of the 
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pericarp, but also from the transformation of the tube of the calyx of 
the flower, which increases and becomes succulent. 

Berries, like drupes, are fleshy and indehiscent, but without stones. 
Such are the berries of the Vine or the Currant (Fig. 244) and the 
Gooseberry; only we must remark, with regard to this latter fruit, 
that its eatable and pulpous part does not belong only to the peri- 
carp, but also to the seeds, which afford a gelatinous testa^ when 
sufficiently developed. The seeds of the Pomegranate also present 
a testa full of pulp. 

There are other berries, the structure of which is so peculiar, that 
they have received special names. We will content ourselves with 
mentioning here the fruits of the Apple and Orange. 
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The Apple results from the ripening of an inferior and compound 
ovary with five carpels originally free. It is wrapped, like the fruh 
of the Medlar and Rose, by an expansion of the floral receptacle. 
This covering becomes fleshy and succulent, like the ovary with which 
it is joined, of which the endocarp alone, lining the hollow of the 
five cells, is thin and cartilaginous. The endocarp forms that sort of 
scale which often sticks between the teeth when we eat an apple. 

The fruit of the Orange (Fig. 245) results from the ripening of a 
superior and compound ovary with several cells. The external skin, 
yellow-coloured, dimpled, and strewn over with glands secreting an 



Fig 245— Section of an Orange. 


odoriferous liquid, is the cpicarp. The white, spongy, and dry layer 
immediately under the external skin is the mcsocarp. The thin 
membrane lining the quarters^' is the endocarp. These quarters or 
compartments, towards their inner angle, contain seeds, and are filled 
with a novel and peculiar tissue, which is developed on the opposite 
wall of each compartment. It appears at first like slender hairs, 
which increase by degrees, filling up the entire cavity, and, swollen 
with juice, constitute ultimately a succulent parenchyma, which forms 
the delicious pulp of the orange. 

Thus, in this much-admired fruit, the eatable part does not belong 
to the mesocarp, as in the Cherry or Grape ; we can only say that it 
belongs to the pericarp as an accessory, since we reject the three 
principal parts constituting this integument The eatable part is an 
additional tissue, so to spe^, which does not exist in other fruits. 
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We see, by this example, how various is the structure of fruits, 
and what difficulties their study presents even on a limited scale. 
Here we must confine ourselves to a rapid sketch of some of the 
common fruits, whose diverse and peculiar appearance requires a few 
words of explanation. 

What constitutes the Strawberry? Is it that fleshy, succulent 
part essentially forming it, which is the fruit ? Certainly not : the 
true fruits of the Strawberry (Fig. 246) — and they are very numerous 
— are those little broivnish, dry, insipid grains, crunching between the 
teeth, which remain at the bottom of the vessel, mixed with small 
dark threads, when you beat up strawberries with wine. 7 "he little 





Fig. 246, -Strawberry. 


Fig. 247.— Raspberry. 


Fig. 248. —Mulberry. 


brownish grains are achcema, the small dark threads arc the styles of 
the withered flower. What we eat, then, in the strawberry, is the 
receptacle, which is gradually filled with juices ; it increases in size, 
pushes out the little achsenia, setting them into its parenchyma ; it 
then assumes a rich colour as well as a most pleasant odour, and a 
sweet, aromatic, and slightly acid flavour. 

In the Raspberry, on the contrary (Fig. 247), the receptacle is 
dry and bears several fruits, which, far from being achaenia, as in the 
Strawberry, are little dri/J>es. The seat of the fleshy and eatable part 
here occupies an entirely different position. 

In the Fig (Fig. 249) the eatable part is formed, as in the Straw- 
berry by a thick, fleshy, and succulent receptacle of gourd- ike 
shape. The real fruits, which the reader will have no doubt t^en 
for the mere seeds, are achaenia, and are inserted in the inside surface 
of the receptacle. But there is this difference between the Fig and 
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embryo and the plant are monocotyl^donmis : when there are two, as 
in the Castor-oil-plant {JRicinus\ Fig. 260, Rose, Almond-tree 
(Fig. 262), and the Bean, we say that they are dicotyledonous. 

The cotyledons of Ricinus (Fig. 260) are very thin, and offer, on 
their surface, very distinct traces of veins ; they resemble small leaves, 
while those of the Almond-tree and the Bean are thick and fleshy, 
and present nothing like a leaf at first sight They have undergone 
deep and essential modifications, appropriate to functions they 
are called on to perform in the act of germination. 

In a great number of cases the kernel is formed exclusively by the 





Fig 256 —Seed Fig 35/ —Section of Seed of Fig 258 -Seed of Cotton 

of the Pine. Cotton 


embryo, that is, the entire seed is made up of the embryo and the 
integumentary covering only. But there is often developed, either 
around or by the side of the embryo, an accessory and completely 
independent body, which is a sort of reservoir of nutritious matter, 
from which the embryo draws the substances necessary for its first 
growth. This body is the albumen. When this is wanting, the 
cotyledons perform the functions of the nurse, nourishing the young 
plant, and it is to this end that they undergo the modification of 
which we have just spoken. Thus, in the seed of tlie Bean, which 
has no albumen, the cotyledons are much developed and full of a 
nutritive substance, of which the embryo takes a considerable portion. 
In the seed of Ricinus^ which encloses a considerable portion of 
albumen, the cotyledons preserve the characteristics peculiar to the 
organs they represent ; they are thin and foliaceous. The albumen 



THE SEED, 


183 

varies very much in its bulk, nature, and position, in regard to the 
embryo, consisting of amylaceous, ligneous, gummy, and saccharine 



Fig 259 — R, Radicle ; 
C, Cotyledonb , 

G, Plumule 



Fig a6o— Embryo of Fig a6i - Embryo Fig a6a— Embryo ot 

Cantor oil plant of Potamogfton the Almond 


matters, with oils and other heterogeneous substances. It is very 
considerable in Wheat (Fig. 263) and in Ivy (Fig. 264); it is re- 
duced to a thin layer in Hibiscus, In \^"heat the embryo is placed 
laterally at the base of the albumen, completely 
enclosing it in the Corn Cockle {Gtt/iago segeium)^ 

Fig. 265 ; it is, on the contrary, surrounded on all 
sides in the seed of the Wood-Sorrel i^Oxahs\ 

Fig. 266. 

Albumen is almost exclusively formed of cellular 
tissue. We observe in it neither fibrous cells nor 
vessels. These cells have sometimes thin Avails, as 
in the Ricinus, Wheat, and other cereals ; sometimes 
their walls are very strongly thickened, as ma> be 
seen in the homy and firm tissues of the Date-stone 
(Fig. 267), which is only the albumen of the seed. 

In the albumen of Wheat and other cereals, starch 
predominates in the cells. The fonn of the starchy 
grains, varying with the species, is not unimportant. 

If we add to this characteristic some other con- 
siderations taken from their size, and the structure 
of their grains, we might detect the adulteration of flour by a simple 
microscopic observation, and at a mere glance. 

The grains in Wheat (Fig. 268) are lenticular, elliptical, and egg- 
shaped, and about -nfeyth of an inch in diameter. It is easy to 



Fig 263 
Carj opsis of 
Wheat (magmfied) 
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distinguish these from the grains of the Potato (Fig 269), which are 
generally larger, about -yJoth of an inch in diameter, egg shaped also, 
but with punctations, surrounded by certain zones, more or less 



Fig 964 —Section of Seed 
of the Ivy (magnified) 



Fig 365 — Section of the Seed 
of Corn Cockle (magnified) 



Fig 266 —Section of the Seed 
of OxAlts (magnified) 


regular and defined In Mai/e (Fig 270) the starchy granules of the 
horny part of the albumen are polyhedral, and nearly always show a 
punctation placed m their centre 

In the Oat plant the starch grains are of several sorts Some are 



Fig 67 —Section of the seed of the Date Fig 268 —Starch Grams of Wheat (magnified) 


Simple, and their form is rounded, egg shaped, and fusiform Some are 
formed of two, three, four, or a higher, but still limited number of 
elements 1 here arc some, also, compound, either spherical or egg 
shaped , their surface, under the microscope, resembling a mosaic of 



Fif . —Starch Grains of th Potato 

(magnified) 


Fig 270 — Starch Grains of Maize 
(magnified) 


certain plants somewhat resemble grains of starch, are termed grains 
of alenrojie. They are more or less soluble in water, and are coloured 
yellow by iodine. Grains of starch are, on the contrary, insoluble in 
water, and are coloured blue by iodine. 

A very natural question here suggests itself as to the mode of 
transport and vitality of seeds; in short, as to the physiological 
phenomenon of germination. 

Wind, running water, blocks of ice drifting in the Polar seas, the 
action of animals and men— that is, cultivation, merchandise, and 
voyages ; such are the causes, more or less powerful, which effect the 
conveyance of seeds from one place to another. If we consider how 
many seeds are light, hairy, and provided with a sort of wmgs in their 
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FERTILISATION— GERMINATION. 

The consideration we have given to the subject of the flower and 
fruit enables us now to enter on two great questions in vegetable 
physiology: firstly, the influence of the stamens on the pistil, or 
fertilisation in plants ; secondly, germination. 

Fertilisation. 

Of all the phenomena in the life of plants, there is none more 
interesting or more remarkable in itself than fecundation. When 
the existence of sexual differences in vegetables was first propounded, 
the discovery produced general astonishment. If the most con- 
vincing proofs had not established it, if the commonest observation 
had not allowed every one to verify its reality, it would certainly have 
been classed among the most singular inventions that ever issued 
from a poet’s imagination. But the proofs were convincing. The 
demonstration of the existence of sexual organs in vegetables became 
a brilliant and unexpected fact, exhibiting a wonderful analogy 
between animals and plants; filling up in part the gulf which had 
hitherto existed between the two great classes of organic beings, 
yielding an inexhaustible fund of reflection and comparison to na- 
turalists and thinking men. 

The ancients had very vague ideas on this subject. Yet we 
learn from Herodotus that, in his time, the Babylonians already 
distinguished two sorts of Date Palms ; they sprinkled the pollen of 
one on the flower of the other, in order to perfect the production of 
die fruit of that valuable tree. 

Caesalpinus, an Italian philosopher, physician, and naturalist, who, 
in the sixteenth century, was professor of medicine and botany at 
Pisa, remarked that certain plants of Mtrcunahs and Hemp re- 
mained sterile, while others were productive. He considered the 
first as the male plants and the second as the female. In the 
seventeenth century, a learned Englishman, Nehemiah Grew,* Fellow 
of the Royal Society of London, who published in 1682 an “Anatomy 
of Plants,” and above all, Jacobus Camerarius. a German botanist 

• Grew, however, admits his obligations to Sir Thomas Millington in this 
matter. 
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born at Tubingen, showed the precise use of the two essential parts 
of the flower, and the part that each plays in producing the fecunda- 
tion of germs. In a letter, now become celebrated, addressed to 
Valentini, “De Sexu Plantarum,” published in 1694, Camerarius com- 
pletely proved the great fact of the existence of the sexes in plants, 
just as in animals. This discovery 
made an impression on the minds of 
naturalists : it was, in fact, one of the 
most striking victories which natural 
science ever obtained. 

After the labours of Camerarius, 
the existence of sexes in vegetables 
was generally admitted. Toumefort 
was incredulous; but Sebastien Vail- 
lant, one of his most brilliant pupils, 
in 1717 publicly professed in the 
Jardin des Plantes at Paris the theory 
of separate sexes in plants. In 1735 
the celebrated Linnaeus rendered it 
popular by basing on the sexual 
characteristics of vegetables his vast 
and admirable system of classifica- 
tion, the imiiortance of which we 
shall appreciate further on. 

The pollen having been recog- 
nised as the matter which fecundates 
the ovary, the next question was to 
discover in what manner the grains 
of pollen produced the fecundation 

of the vegetable germ. It was at ,,, _r„iie,.-5r,uns cn„.t,„K the Puii.n 
first thought that the grains of pollen lube (m.ignitied) 

simply opened on the stigma, and 

that the granules which they contained, being absorbed by the 
stigma, went to form the embryo, or concurred in its formation. 
It was the most natural opinion to fonn d p 7 wn^ yet observation 
has since proved that a much more complicated process takes 
place. 

In 1822, Amici, an Italian natural philosopher, while observing 
the Purslane {Portiilaca oleracca), perceived that the grains of pollen, 
far from opening, as was thought, on the stigma, in order to pour 
out the fecundating matter, changed by degrees into a sort of mem- 
branous tube, which he called the poUeH 4 ubes, as represented in 
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A, B, c, Fig. 271, which shows the successive stages through which 
the pollen passes in emitting the pollen-tube. 

In 1826 the celebrated botanist, M. A. Brongniart, in his 
researches on this subject, perceived that the same fact recorded 
by Amici occurred in numerous plants; he observed also that the 



Fig 272. — ^Vertical Section of the Po’len Tube of Datura (magnified}. 

pollen-tubes generally penetrated more or less into the style. He 
instanced the Datura as one of those plants in which the action of 
the pollen on the stigma is very observable. “ These tubular sacs,” 
he says, **are for the most part already filled with granules, and 
easily distinguished from the tissue of the stigma by their brownish 
colour and opacity, I could not find a better comparison for one 
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of these stigmas,” he adds, ‘‘than a pincushion entihely filltd with 
pins stuck int 04 t up to the head.” 

Fig. 272 represents, according to the account of M Brongu'art, 
a vertical section of a stigma of Datura penetrated by pollen tubes 
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In order to understand this curious organic peculiarity, Fig. 274 
represents a similar stignia of the Datura seen externally, and 
resembling, as M. Brongniart says, a pincushion full of pins. But 
such is the incessant progress of science, that in our days these early 
observations of M. Brongniart have been carried much further, and 
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Fig 277 — ^The simc -iftcr fecundation I ij, 278 •— Fertilisation of the Ovule 

(magnihed) 


entering into the ovary, and is there brought in contact with the 
ovules, penetrating by their micropylai openings 

Fig. 278 is a section of the stigma, style, and ovarv, and is Intended 
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to point out the long course followed by the pollen-tubes in penetrating 
from the stigma to the interior of the ovary, where each of them comes 
in contact with the ovules. 

One of these ovules is represented in Fig. 275, taken singly and 
magnified, to show this phenomenon more clearly. The ovule here 
represented is that of Viola tricolor. The extremity of the pollen-tube, 
in contact with the summit of the ovule, proceeds to place itself in 
still nearer connection with one of the component cells of its nucleus, 
now excessively developed, in which state it bears the name of the 
embryo-sac^ because there the embryo undergoes in it the process of 
development The same organ is represented, at the moment of 
fecundation, in Fig. 276. Here an internal section of the ovule of the 
Polygonum is given, both b^ore and after fecundation ; a is the ovule 
before fecundation, b . Fig. 277, the same organ after it We see on 
the fecundated ovule, b , the commencement of the formation of the 
embryo sac, near the terminating point of the pollen-tube. 

About the year 1837, two German botanists, MM. Schleiden and 
Horkel, announced that the vegetable embryo pre-exists as a germ 
within the pain of pollen, and that it is formed of the end of the 
pollen-tube itself, when this extremity is lodged in the embryonic sac, 
which is driven back before it 

This theory, which reproduced, and seemed to take for granted, in 
the vegetable kingdom the celebrated hypothesis on the enclosure of 
germs put forth by Buffon for the animal kingdom, made much noise 
among the learned in Europe. It was supported by the personal 
observations of many of our best botanists; but it could not long 
resist the multiplied investigations that the importance of the subject 
called forth on all sides. 

MM. Amici, Mohl, Unger, and HofFmeister soon demonstrated 
that, in fact, when the pollen had once reached the embryo-sac, it 
remained there, attached by its external wall, and that there its functions 
ended with its life ; whilst a little vesicle plunged in the mucilaginous 
juice with which the embryo-sac is filled, absorbs by endosmose the 
fertilising elements which the pollen-tube has doubtless transmitted 
through its constituting membrane, and that this element is then 
developed so as to form the embryo. 

Schleiden^s theoiy of the pre-existence of vegetable germs received 
its final blow when, in 1849, Tulasne, one of the ablest of French 
anatomists, published his magnificent studies on vegetable embryogeny. 
M. Tulasne had always observed that the obtuse extremity of the 
pollen-tube was brought close to the membrane of the sac, strongly 
adhering there without causing aiiy >^rceptible depression. At some 
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distance from the point of contact, there was developed, on the 
membrane of the sac, a vesicle with a circular base, at first like a 
blister, which by cellular growth was soon transformed into the 
embryo. Fig. 279 represents the result of M. Tulasne's observations, 
pd the manner in which the extremity of the pollen-tube is introduced 
into the nucleus. Fig. 281 is an internal section of the same organ, 
showing the formation of the vesicle about to become the embryo, 
and Fig. 280 shows this vesicle about to become a small globe of 
parenchymatous tissue, a sort of rough sketch of the embryo. The 
embryo thus formed may acquire considerable development, and absorb 



tig 279 — Pollen Tvibc penctnting Fig 280 — Formation of the Fig 381 — Pollen 'I'libe after 
the Nuckus (magnified) Embryo (magnified) penetrating tin. nucleus 

(magnified) 


for its use all the soft matter contained in the embryo-sac ; or it may 
be limited in size, and this soft matter, becoming a permanent and 
cellular tissue, soon constitutes itself an accessory but important part 
of the seed, which is known by the name of albumm. 

We have now rapidly set forth the functions of the pollen and the 
ovule in the great phenomenon which secures the perpetuity of the 
species ; but in this rapid glance at some of the most secret mysteries 
of vegetable f ertilisation, we have stated the facts without occupying 
ourselves with any of the external circumstances, that is to say, the 
influences acting from without, which prepare for it, and which 
determine and favour it. We now enter into some details on this 
subject, and of some of the phenomena accompanying fecundation. 
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In a great number of hermaphrodite flowers, the stamens at the 
period of fertilisation elevate their anthers higher than the stignia ; so 
that the pollen falls naturally upon it at the moment of the opening of 
the anthers. In other flowers, the stamens carry their anthers lower 
than the stigma, but the flower is habitually inclined or suspended, as 
in the Fuchsia ; the deposition of the pollen on the stigma is then 
made without any obstacle. 

When the stamens and pistils are not close to one another. Nature 
sets the necessary means to work to promote their near approach. 
Thus, we observe in different plants some very curious and varied 
movements in the stamens at the period of fecundation. In the 
Nettle, the Mulberry, and the Pellitory, for instance, the filaments of 
the stamens are bent backwards on themselves, under the pressure of 
the floral envelope; but as soon as full bloom takes place the filaments 
unroll, and the pollen is projected to a distance of thirty or forty 
inches or more. This movement is simply the result of the elasticity 
of the organs. In the Rue, at the moment of fecundation, each of 
the numerous stamens constituting the androecium bends itself over 
the stigma, deposits the pollen there, and resumes its former position. 
Here is an individual and really spontaneous movement. 

• In the Passion-flower the styles are at first erect, but at the moment 
of the opening of the anthers, they are observed to curve downwards, 
and lower themselves towards the stamens, and then to rise up and 
resume their former position. 

In the flower of the Barberry, if a stamen is touched with the 
point of a pin, it is brought close to the pistil oy a sudden movement, 
and then, in a little time, resumes its former position ; and this it will 
do again if fresh irritation is produced. A phenomenon of irrita- 
bility is shown here, which does not exist in the other cases just 
specified. 

The hairs which cover the styles of the Campanula show a very 
singular property. They fold back on themselves, like the finger of 
a glove, the end of which is pushed inwards, and they occasionally 
draw with them into this retreat the grains of pollen ; Hartig has 
suggested that they may then penetrate the tissue of the style, but 
this is very improbable. 

In a pretty little plant of New Holland, known under the name 
Leschenaultia, the stigma is in the form of a cup, and it is edged with 
rather long hairs. At the moment of the anthers opening, part of 
the pollen grains falls into the cup of the stigma, which contracts in 
order to grasp them, whilst the hairs approach each other so as to 
prevent the exit of the fertilising dust 
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In the facts we have just pointed out, the organs themselves 
appear to act to produce the fecundation of the flower. But this 
physiological action is often facilitated by the concurrence of exterior 
agents. The ynnd has power to transport the pollen to a certain 
distance, and thus favours the fecundation of the flowers in ntoncscious^ 
dioecious^ or polygamous plants. Insects, while flitting from flower to 
flower, often become the active instruments of vegetable fecundation. 

In the OrchidacecB^ in which the structure of the pollen is very 
peculiar, the intervention of insects appears not only favourable, but 
in most cases indispensable, to fecundation. 

When the doctrine of sexual organs in vegetables was first madf 
public by Linnaeus, it was disputed by many. Conrad Sprengel, a 
patient observer, watched during many long hours for the instant 
when an insect, settling on a flower, should suck out its sweet-smelling 
juices and deposit the pollen-grains on the stigma of the flower. 
Sprengel succeeded in this way in showing that even in hermaphrodite 
flowers — inasmuch as the style and anthers are rarely matured at 
precisely the same time — the intervention of insects is often taken 
advantage of in fertilising one flower by the pollen of another. 

In certain climates the Humming-birds are useful auxiliaries also 
in the fecundation of ‘flowers. The hand of man frequently in- 
tervenes in practising artificial fecundation — bringing in this way the 
most convincing of all arguments in favour of the doctrine. We 
may instance as an example the fecundation of the Date-tree, which 
is practised in Algeria and all over the East, as related by a botanist 
who has studied the subject on the spot : — “Towards the month of 
April,” says M. Cosson, “the Date-tree begins to flower, and then 
artificial fecundation is practised extensively. The male spathes are 
opened at the time when a sort of crackling is produced under the 
finger, which indicates that the pollen of the flowers in the cluster is 
sufficiently developed, yet has not escaped from the anthers ; the 
cluster is then divided into fragntents, each containing seven or eight 
blooms. Having placed the fragments in the hood of his burnous^ 
the workman climbs with marvellous agility to the summit of the 
female tree, supporting himself by a loop of cord passed round his 
loins, and at the same time round the trunk of the tree. He glides 
with great address between the stalks of the leaves, the strong and 
sharp thorns of which render the operation rather dangerous ; and 
having split open the spathe with a knife, he slips in one of the frag- 
ments, which he interlaces with the branches of the female cluster 
die fecundation of which is now made certain.” 

Another phenomenon sometimes exhibits itself at the time of 
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flowering, which bears an intimate relation to fecundation ; this is the 
production of heat M. Ad. Brongniart has made some experiments 
on this subject which have become famous. At the time of opening, 
the inflorescence of the sweet-smelling Colocasia presented to this 
observer an increase of temperature that might almost be compared 
to an attack of daily fever. This increase was repeated for six 
following days with a considerable intensity, and almost at the same 
hour ; for it was between three and six in the afternoon that it reached 
its maximum. Analogous phenomena have been noticed at the time 
of fecundation in the spadix of our common Arum {Arum macu/atum)^ 
the flowers of the splendid Vtctoria regia^ the Magnolia, and some 
other plants 

It is impossible to conclude our remarks on the fecundation of 
plants without instancing the aquatic plant known as Vallisneria 
spiralis^ which has long been the admiration of naturalists, while 
poets have sung its praises. The Vallisneria is a dioecious plant ; 
that is, it has male and female individuals existing separately, in the 
tranquil waters of some countries in central Europe, principally 
France and Italy (Fig. 282). In the female plant the peduncle of 
the flower is very long, having the form of a spiral twisted thread- 
like fllament. A few days before fecundation the spiral turns untwist 
themselves, and the peduncle lengthens, until the female flower ter- 
minating it reaches the surface of the water, on which it floats. The 
male plant presents, on the contrary, a very short peduncle, which is 
not capable of any extension : it bears a multitude of little flowers, 
provided with stamens only, and enveloped by a closed transparent 
spathe. At the time of full bloom the spathe is tom, the peduncle 
of the male flower severs itself towards its upper part, and the flowers 
separated from the stalk rise; all shut up, like very small white 
pearls ; they float on the surface of the water, and proceed to open 
near the female flower, which seems to wait for them. When fecun- 
dation has been effecled, the peduncle of the female flower contracts ; 
it brings together its spiral turns, and carries its ovary to the bottom 
of the water, in order to ripen its seed. 

This is a phenomenon which has always excited the just admira- 
tion of naturalists and observers of every class. I was initiated into 
the first elements of natural science, at the Lyceum of my native 
town, by M. Joly, now Professor of the Faculty of Science at 
Toulouse, a young professor then, who excelled in inspiring his pupils 
with a taste for this sort of study. The wonderful incidents attending 
the process of flowering in the Vallisneria spiralis^ were a favourite 
text for the discourses of M. Joly during our botanical and geological 
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excursions round Montpellier, in the flower-decked wood of La 
Valette, or on the volcanic summit of Monferier. Thirty years have 
elapsed since those happy youthful days, and the recollection is just 
as vivid, just as present to my mind, as if I still heard the burning 
words of our then young’ teacher ringing in my ears, telling us, under 
our radiant skies, of the wonders of Nature, and of the power of 
God. 

Germination. 

In order that a seed should germinate, three conditions are 
requisite— heat, air, and moisture; temperature, varying in different 
species, must not be much less than 50® or 59® (Fahrenheit), and it 
must not reach higher than 104? or 113®. 

Moisture penetrating the seed beneath the ground softens it, 
swells all its parts, and allows their gradual unfolding. 

Air is also as indispensable to the germination of seeds as it is to 
animal life. Seeds which are buried too deeply in the ground, and 
are thus cut off from the air, will never germinate. 

What, then, is the important part that atmospheric air performs 
in the act of germination ? It is just the same as that which it fulfils 
in the respiration of animals. Air acts on the seeds by means of 
its oxygen. The germinating seed, like the animal, breathes out 
carbonic acid. A portion of the carbon contained in the nutrient 
substances of the seed is burnt off, as it were, in the chemical 
changes which accompany germination, and combines with the oxygen 
of the air to form carbonic acid ; but from the instant the young 
plant has produced small green leaves, the chemical phenomenon is, 
so to speak, reversed. In the day-time, and under the influence 
of light, the young plant absorbs carbonic acid from the air, and 
replaces it with oxygen; its respiration takes place just as we 
described it when speaking of this physiological function in the 
green-coloured portion of vegetables. 

We will now follow the series of phenomena presented to the 
observer by the germination of a seed. 

The first apparent effect of germination is the swelling of the seed, 
and the softening of the coverings that envelop it If the seed 
contains an albumen, the embryo, which is in contact with the 
albumen either over its whole suiface or the greater part of it, 
absorbs the nutritive matters which it contains, and increases in size 
in the same proportion as die albumen gets less, being develop^ at 
the expense of die substance stored up for this end W a provident 
Nature. If the seed is destitute of an albiunen, and the embryo at 
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the time of dissemination fills up the whole cavity of the seed, then 



Fig. 983 — Haricot Bean germinating. 

the cotyledons — which are farinaceous in the Pea, or fleshy in the 
Nut or Cole-seed — forming the greater portion of the embryonic 
mass, will perform the part 
of an albumen, as regards 
the rest of the embryo.' 

Fig. 283 represents the 
first eflbrt of germination 
in the Bean, whose seeds 
are exalbuminous. 

It was long a mystery 
how the starch of which 
the albumen of Wheat is 
almost entirely constituted 
can be absorbed by the 
young embryo, since the 
radicles of plants absorb 
soluble matters only, and 
starch is completely in- 
soluble in cold water. But 
the interesting discovery 
has been made, that the 
insoluble starch becomes 
soluble under the in- 
fluence of an energetic 
agent, which is developed 
near the germs at the time 

of the seed germinating; ng 284— G*rminationof the Hancot Bean 

this dissolving agent has 

received the name of diastase The starchy matter transformed 
by diastase into a soluble substance bears the name of dextrine. 
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Dextrine is modified in its turn under the influence of di^tase, and 
losing part of its carbon, becomes sugar. We shall be right, then, 
in saying that the first nourishment of the young plant is sugared 
water. 

Efiforts have been made to discover if a grain of starch, while 
being transformed into dextrine, shows any visible trace of so com- 
plete a molecular change ; whether it disappeared suddenly under 
the action of diastase, or is only gradually changed into a somewhat 
similar substance, so that one could follow out with the microscope 
all the phases of this change. It has been proved that this change is 



Fig. 285 - Germination of the Indian Shot(rrt««rt tndica), magnified. 


only brought about by successive steps, and we are enabled to follow 
the progress of this alteration of the starch granules in the germina- 
tion of several plants. 

To return to the evolution of the embryo. However nourished 
and strengthened, either at the expense of the albumen or of its own 
cotyledons, the embryo quickly presses the integuments covering it 
on all sides, which in the end are broken, thus giving it a passage 
through. This ruptn’;p tpkf;s place sometimes in an irregular manner, 
as in the Spanish an*^ its w Beans (Fig. 284) ; sometimes in a very 
regular manner, as in Tfl^Tirginian Spider-wort, the Date, and the 
species of Canna. In the last case the embryo appears outside, 
through an opening veiy regularly cut out in the integument covering 
the seed. This opening is hidden at first by a sort of disk, or lid, 



Fie 28>! shows the successive stages through which a germinating 
seed (i) of the Indian Shot passes. The little lid is lifted up and cast 
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aside (2^ ; the cotyledon is developed, elongated horizontally, and 
the radicle pushes its way out, and is quickly pointed towards the 
ground (3) ; the plumule, or bud, emerges from the opening of the 
cotyledon, which is transformed into a sheath \ the radicle is increased 
in size, and the rudiment of the stalklet appears \ lastly, the stalklet 
is formed (4). The seeds of most of the monocotyledonous plants 
are provided with albumen, and at the time of germination the limb 
of the cotyledon remains shut up in the seed, as we see in the Palms, 
Indian Shot, and Virginian Spider-wort 
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PART 11. 

CLASSIFICATION OF PLANTS. 

Every plant which grows on the surface of the earth or in the waters 
constitutes a distinct individuality. The careful examination and 
comparison of a certain number of these individuals of the Vegetable 
World will lead to the admission that a great many are quite identical 
in some of their characteristics, while others possess no character in 
common. Examine the individual plants, for instance, which compose 
a field of Oats; in each the root, the stem, the flowers, the fruit, 
present the same identical characters. The seed of any one whatever 
of these plsmts will yield other plants like those of the field. Every 
individual in the field belongs therefore to the same species — to the 
species A vena sativa. 

The species, then, is a collection of all the individuals which 
resemble each other, and which will reproduce other individuals like 
themselves. 

These species may present, as the result of diverse influences, such 
as change of climate or cultivation, differences more or less marked, 
more or less persistent, which withdraw them from the original type. 
To these, according to their importance, botanists give the name of 
varieties and sub-varieties. The Wheat-plant, the Vine, the Pear, the 
Apple, and most of our cultivated legumes, all yield, under the 
influence of culture extending over a long series of years, plants 
altogether different from the original in their exterior; but they 
preserve, one and all, the essential characters of the species. 
They are varieties of the Wheat-plant, of the Vine, of the Pear, of 
the Apple. 

The assemblage of a certain number of distinct species presenting 
the same general characteristics, the same disposition of organs, the 
same structure of flower and fruit, constitutes a group to which the 
name of genus is applied. Rosa canina^ R. villosa, and R. Sabini are 
three different species of the same group — the genus Rosa. The 
words oak^ poplar^ barley^ are collective common names, which 
served, long before botanical science existed, to designate certain 
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groups of pl^ts. These are true generic names of popular creation, 
which botanists have accepted because they were the result of exact 
observation. “ A nun of observant eye and quick intelligence,” says 
Auguste Pyramus de Candolle, “would observe certain groups in 
the vegetable kingdom which we call genera, before discerning the 
species.” 

The germs of botanical science are to be sought for in the rudi- 
mentary state in very remote antiquity. In the sacred writings we 
meet wiA constant allusions to the vegetable world. The cultivators 
of the science among the early Greeks and Romans were not botanists, 
but RhizotcnuBy or root-cutters, since they directed their attention to 
the roots in search of medicinal properties. Aristotle of Stagira, 
who lived in the fourth century before our era, may be regarded as 
the founder of botany; Mithridates, and the younger Juba, King of 
Mauritania, were among its cultivators. They established Botanic 
Gardens, some probably from love of the science, others of them in 
OFder to cultivate the deadly plants from which poisonous juices 
were obtained. Nicanderof Colophon, Cato, Varro, Columella, Virgil, 
Pedanius Dioscorides of Cilicia, and lastly, the elder Pliny, all 
dwell upon the wonders of vegetation; and war, notwithstanding 
its desolating tendencies, was made to promote the interests of 
science. 

To the Arabians of the twelfth century we are next indebted for 
our knowledge of botany. After them the darkness of the Middle 
Ages set in, and it is only since the illustrious Venetian, Marco Polo, 
came to examine and describe the wonders of the East, that the 
darkness has been dispelled. He examined the treasures of Asia 
and the East Coast of Africa, described many plants of India and 
the Indian Ocean, and from his day to the present our knowledge of 
the names of plants, as well as of their structure and physiology, has 
been continually on the increase. 

The science of botany, as now understood, cannot be held, how- 
ever, to date farther back than two centuries. In the year 1682 
Nehemiah Grew published his “Anatomy of Plants.” In 1684 
rile French botanist Toumefort, then Professor of Botany at the 
Jardin des Plantes, published his “ Elements of Botany,” being the 
first attempt to define the exact limits of genera in vegetables. Most 
of the genera established by Toumefort remain, proving the correct- 
ness of the formula from which he deduced their common characters. 
Toumefort succeeded to a large extent in unravelling the chaos into 
which the science of botany had been plunged from the days of 
Theophrastus and Dioscorides. Separating genera and species 
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according to their charactenstics, he described no kss than 698 
genera, and 10,146 .species, He published, at the same time, a 
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Fig 287 — fournefort 


system for the classification of plants, emmently attractive, especially 
if we connect it with the times m which it appeared Ih. French 
botanist directed the attention of observers, probably foi the first 
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time, to those parts of plants most likely to excite admiration, name^, 
the different forms of the corolla. 

In selecting the form of the corolla as the basis of his classifi- 
tion, Toumefort has, perhaps, contributed more to the progress of 
botany than any other savant of any age. The task of instruction 
was rendered a pleasure by thus t^ing, as a subject of scientific 
inquiry, the most attractive part of the plant He soon made adepts 
of those who had hitherto only contemplated flowers as the source of 
an agreeable sensation. 

Toumefort however fell into error in insisting upon the untenable 
division of plants into Ifirds and Trees, In his next divisions he 
pointed out that the flowers of herbaceous plants are, or are not, 
furnished with a corolla; they are simple or compound ; the corolla 
is monopetalous or polypdolotis ; it is regular or irregular. Such were 
the considerations on which Toumefort founded his classification of 
herbaceous plants. 

As to trees, the flower is, or is not, provided with a corolla ; that 
is to say, it is apetalous or petalous. The apetalous trees have the 
flowers disposed in catkins, or they have not; the petalous trees 
have the corolla regular or irregular. 

Arranged and tabulated according to the system of Toumefort, 
beginning with trees, the scheme of the vegetable world will stand 
as follows : — 


Flowxr-bkaring Trees. 


Apetalous ^ 

pionopetalous 
Petalous . ^pQiypgjalous ^ 


Aps/alous plants, properly so called. 
AMENTACBiB. 

Monopetalous. 

Regular . . RosACEiE. 

Irregular . • PAPlLiONACEiE. 


Trees, then, form five classes. 

In the class of Apetalam plants are ranged the Box-tree and the 
Pistachio ; in the class of Ammfacea are the Oak, the Walnut-tree, 
and the Willows. 

The Lilac, the Elder, and the Catalpa belong to the Monopetalous 
division ; the Apple, the Pear, and the Cherry to the Rosacece; the 
Acacia, the Laburnum, to the Papilionacece, 

The herbaceous flowering plants without corolla are subdivided 
into three classes; (i) plants provided with stamens; (2) flowerl^s 
plants provided with se^s ; (3) plants in which the flowers and fruits 
are not apparent. Wheat^ Barley, and Rice belong to apetalous 
herbaceous plants with stamens ; the Ferns and Lichens to flowerless 
apetalous herbaceous plants provided with fmits; and the Mosses 
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and Mushrooms to apetalous herbaceous plants without flowers, and 
having no apparent fruit. 

Tournefort formed fourteen classes of flowering herbaceous plants 
provided with a corolla. The first eleven classes include the herba- 
ceous plants with isolated and distinct flowers; the three others 
include the flowering herbs, which constitute the Compositce^ namely, 
the Floscuiosce, or flowers with funnel-shaped petals ; the Setni-flosculosm; 
and the Radiata^ plants such as the Sunflower and the Daisies. 

The following is a tabular arrangement of simple-flowering herba- 
ceous plants according to the grouping of Tournefort : — 


With 

Monopelalous 

corolla 


Regular . . • 
Irregular , • 


Polypetalous 

corolla 


Regular . . • 
Irregular • . 


f 

•I 


Campamformes . 
Infundibtdifortiies 
Permiata . . , 

Labtata . • • 
Crucifonnes , • 

Rosaceco . , • 

UmbelUfera , • 

Caryofhylla . • 

Ltltacea: . . • 


Campanula. 

Tobacco. 

Snapdragon. 

Salvia. 

Stock Gilly Flower. 
The Rose. 

Angelica, 

Pink. 

Lily. 


Papthonacce 
Atiomala . 


Pea. 

Violet. 


In addition, Tournefort has subdivided each class into sections, 
more or less considerable, based upon the composition and consist- 
ence of its fruit, and upon some particular modifications of the form 
of the corolla. 

Such is (he system of Tournefort for the classification of plants. 
His scientific conception met with great favour among his contem- 
poraries, on account of its simplicity. Nevertheless, in its application, 
this system presented many difficulties. The form of the corolla is 
not always so exactly appreciable that the class to which that plant 
belongs can be settled from that character alone. But the gravest 
defect of the system is, that by it the vegetable world is divided into 
two classes, namely, Herbaceous Plants and Trees~a division which 
has no existence in Nature. The division destroys the natural 
analogies, for the size of a plant has no bearing upon its organisation 
and structure. In conclusion, the continually increasing number of 
new species, which were unknown in Toumefort's time, tests, in the 
strongest manner, the defects of his system of distribution. The 
greater number of vegetable species discovered since Toumefort*s 
time could not be placed in eidier of his classes. This defect soon 
became very apparent, and the system fell by degrees out of favour 
with botanists even among his own countrymen, with whom it had 
found most admirers. 
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In England the study of plants had taken a more philosophical 
direction. About the middle of the seventeenth century the micro- 
scope was first applied to the study of the organs of plants; and 
in 1661 spiral vessels were detected by Henshaw in the Walnut- 
tree, and shortly afterwards the cellular tissues were examined by 
Hooke. These discoveries were followed by the publication of two 
works on the minute anatomy of plants by Malpighi and Grew. 
They examined the various forms of cellular tissues and intercellular 
passages in their minutest details, and with an exactness which 
causes their works still to be recognised as the groundwork of all 
physiological botany. The real nature of the sexual organs in plants 
was demonstrated by Grew; the important difference between the 
seeds with one and those with two cotyledons was first pointed out 
by him. Clear and distinct ideas of the causes of vegetable pheno- 
mena were gradually developed, and a solid foundation laid on 
whicli the best theories of vegetation have been formed by subse- 
quent botanists. 

About the time when Toumefort was engaged in arranging his 
system of plants, and when Grew had completed his microscopical 
observations, John Ray was driven from his collegiate employments 
at Cambridge by differences of opinion with the ruling powers of his 
University. He sought and found consolation in the study of natural 
history, to which he was ardently attached, and for which his powers 
of observation, capacious mind, and extensive learning so highly 
qualified him. Profiting by the discoveries of Grew and other 
vegetable anatomists, in 1686 he published the first volume of his 
“ Historia Plantarum,” in which are embodied all the facts connected 
with the structure and organs of plants, with an exposition of the 
philosophy of classification, the merits of which are better appreciated 
now than they were in his own days. 

Ray was careful to guard his readers against the supposition that 
classification was other than a means of identification. He argued 
that there was no line of demarcation in Nature between one group or 
order, or even genus, and another, or that any system could be perfect 
“ What, indeed, I said before, I now repeat and insist on,” he says, 
“ that a system is not to be expected from me which shall be in every 
respect perfect and complete in all its parts ; which shall so distribute 
plants into genera that every species shall be included, no one hitherto 
regarded as anomalous and exceptional bemg omitted ; and which 
shall so mark out every genus by its peculiar indications and character- 
ibtics, that no species shall be found of uncertain family, so to speak, 
and referable to many genera Nor by the very nature of things could 
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this be done. For Nature (as is sometimes said) makes no leaps, 
passing from one extreme to the other, but takes a middle course, 
between the highest and the lowest, producing a certain order of 
things of a neutral and ambiguous character, partaking of the qualities 
of the objects which most resemble them on either side, as if to con- 
nect them, leaving it sometimes doubtful to which of the two they 
belong. Besides, Nature objects to be coerced by the narrowness of 
any system ; and as if to show that her liberty and independence is 
perfect, she is in the habit, in every part of creation, of producing 
singular and anomalous species, which form exceptions to the general 
rule.” 

While he thus enumerated the true uses of classification, Ray also 
laid the foundations of the natural system, which has since been 
universally adopted by botanists. He separated Flowerless from 
Flowering plants, and he divided these again into Monocotyledonous 
and Dicotyledonous plants. 

Forty years after the publication of Tournefort’s system, and while 
Ray was yet pursuing his philosophical investigations, the Linnean 
system appeared This new mode of distributing vegetable species 
was hailed with admiration. Its author, Charles von Linnajus, 
reigned supreme and without a rival till the end of the eighteenth 
century, and even in our days his partisans are neither few nor jiower- 
less. In Germany, for instance, more than one botanical work of 
character has for foundation the system of Linnaeus, and many school- 
gardens are arranged after his classification. 

The system of Linnaeus rests upon the consideration of the organs 
of fecundation — organs almost overlooked until then, but whose 
physiological functions have since been ably demonstrated. He 
introduced in 1736 a salutary and much-wanted reform into botanical 
language and nomenclature, defining most rigorously the terms used 
to express the various modifications and characters of the organs, and 
reducing the name of each plant to two words, the first designating 
the genus, the second designating a species of the genus. Before his 
time, in fact, it was necessary to follow the name of the genus through 
a whole sentence in order to characterise the species, and m proportion 
as the number of species increased, the sentences were lengthened 
until it seemed if they would never come to an end. It was like 
the confusion which would arise in society if, in place of using tlie 
baptismal name and surname, we were to suppress the baptismal name, 
and substitute for it an enumeration of many qualities distinctive of 
the individual ; as if, for example, in place of saying Pierre Durand 
or Louis Durand, we said Durand the great sportsman, or any other 
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phraseology applicable to the qualities of the individual. Neverthe- 
less the Linnean or binary nomenclature is one of the great titles to 
that glory which has been awarded to its immortal author. In the 



Fig. 288.— LinnsBxts, 


scheme of the Linnean system it has been found possible to describe 
all plants discovered since his time — an irrefragable proof of the great 
merits of this artificial classification of species. 

At first Linnaeus divided all known vegetables into two great 
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groups : those in which the stamens and pistils are visible, which he 
called Phanerogamous \ and those in whi(± these organs are hidden, 
which he called Cryptogamous, These last form only a single class, 
namely, the twenty-fourth of his system. 

Among the plants whose assemblage constituted the twenty-three 
classes, one portion have hermaphrodite flowers ; the others are 
unisexual. 

Plants with true sexual flowers have the male and female organs 
brought together on the same plant They have a common habitation ; 
they are Mbnoscious^ as the name of the class to which the Oak, the 
Box-tree, Maize, and Castor-oil plant belong indicates. They are 
numerous, and form the twenty-first of the Linnean classes. 

The male and female flowers are found upon two distinct indi- 
viduals. There is a duality of habitation, as the name of the class to 
which Meratrialis^ the Date, and the Willow belong, indicates. This 
is the class Dioecia^ and the twenty-second. 

A class which is only a combination of the two preceding groups 
includes the plants which present upon one or many individuals male, 
female, and hermaphrodite flowers. This is the twenty-third class, 
said to be Polygamous^ in which we find ranged the Ash, the Pellitory, 
and the Nettle-tree (Celtic), 

Plants with hermaphrodite flowers which have the stamens and 
the pistils combined the one with the other, as in the Orchidacea and 
AristoloMacea, form the twentieth, or Gynandrous class. 

If the stamens are equal in size and not coherent, their number 
determines the first twelve classes ki the system. The twelfth and 
the thirteenth classes are founded upon the number of the stamens 
and their mode of insertion. The following are the classes : — 

Linnean Classification. 

One Stamen in each flower 1st class. Monandria {Hippurisy Canna), 

Two Stamens .... 2nd class. Diandria (Jasmine, Lilac). 

T^e Stamens .... 3rd class. Triandria (Wheat, Barley, Iris). 

Four Stamens .... 4th class. Tetrandria (Madder, Bedstraw), 

Five Stamens .... 5th class. Pkntani>ria (Borage, Hemlock). 

Six Stamens .... 6th class. Hexandria (Lily of the Valley, Ldy). 

Seven Stamens . • . • 7th class. Heptandria (Horse-Chestnut). 

Eight Stamens . • • • 8th class. Octandria (Heaths). 

Nine Stamens .... 9th class. Enneandria (Laurel). 

Ten Stamens .... loth class. Decandria (Pink, Lychnis). 

Eleven to Nineteen Stamens iith class. Dodecandria (Purple Loosestiife). 

Twenty Sta- 1 upon the j 12th class. Icosandria (Myrtle, Rose). 

mens or ) Calyx ) ^ / 

WrtS ( Rw^tade. ] Polyandria (Anemone, Poppy). 
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Linnoeus founded two other classes upon the inequality of their 
free stamens : the Didynamia (fourteen^ class), which comprises 
Thyme, Lavender, Foxglove, and Figwort, plants having four stamens, 
of which two are short and two long ; the Tetradynamia^ which com- 
prises the Gillyflower, Cress, and Cabbage, has six stamens, of which 
four are longer than the others. When the stamens are coherent, the 
cohesion takes place either by their anthers or filaments. Plants in 
which the stamens cohere by the anthers, such as the Corn-flower, 
Dandelion, and Ox-eye, belong to the nineteenth class (Syngenesia), 
Those which unite by the filaments form three classes : Xht Monade/phia 
(sixteenth), in which all the filaments are united in one bundle, as in 
the Mallow ; the Diadelphia (seventeenth), in which the filaments are 
united in two bundles, as in the Pea and the Bean ; the Polyadelphia 
(eighteenth), in which the filaments are united in several bundles, as 
in the Orange. 

The twenty-four classes being thus fixed, Linnaeus, after some 
consideration, subdivided each of them — the first thirteen classes 
according to the number of their styles or distinct stigmata; the 
fourteenth {Didynamia) by the disposition of their seeds, sometimes 
bare (or at least what he considered as such), sometimes enclosed in 
a pericarp ; the fifteenth {Tetradynamia) according to the form of the 
pod ; the sixteenth, seventeenth, eighteenth, and twentieth, accord- 
ing to the absolute number of their stamens ; the two following from 
the absolute number of their stamens, or from the manner of their 
cohesion ; the twenty-third class (Folygamia) from the distribution of 
the hermaphrodite and unisexual flowers upon the same plant, or upon 
two or three different individuals. The nineteenth class {Syngenesia) 
is divided as follows ; * — 

I. Flowers all hermaphrodite and fertile {Folygamia (Bqualis\ 
Goat^s-beard, Lettuce, Thistle. 

II. Hermaphrodite fertile flowers on the disk ; fertile female 
flowers at the circumference {Folygamia superflua\ Tansy, Worm- 
wood, Groundsel. 

III. Hermaphrodite fertile flowers on the disk ; barren flowers 
at the circumference {Folygamia fruslranea), Knapweed, Sunflower. 

IV. Hermaphrodite sterile flowers on the disk ; female fertile 
flowers at the circumference {Folygamia nece5saria\ Marigold. 

• Those syngenesious plants which have solitary^ not aggregated flower^ are 
placed in the order to which the number of stamens refers mena. The Linnean 
vlass Syngenesia corresponds, therefor^ exactly to the natural family Compostfep, 
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V. Flowers provided severally with a calyx" and clustered within 
a common involucre ( Polygamia segregata J, Globe-thistle. 

This classification of plants has received the name of the artificial 
system, because it groups the species according to a small number 
and not from the whole of their characteristics ; in short, it rather 
permits one class to be distinguished from another, than makes each 
known in an intimate manner. It insists much upon their differences, 
little upon their resemblances. Between species thus compared, only 
one essential analogy may exist. The Rush takes place beside the Bar- 
berry, because each of these plants has six stamens and only one style. 
The Vine is ranged beside the Periwinkle, because they each have five 
stamens and one style. The Carrot is allied to the Gooseberry, &c. 
There may not be between the plants thus compared any natural bond, 
but only some trace of resemblance in a particular part of the organi- 
sation, which may be found also in a number of very different plants. 

Linnaeus was endowed with too sound a judgment, with a tact 
too exquisite, not to feel the defects of this artificial mode of classifi- 
cation. He detected by the force of his genius the existence of 
vegetable groups superior to genera, and connected them by a large 
number of characteristics. He called this group a Natural order ^ and 
it has since his time been called a ‘^natural family." He also tried 
to distribute plants after a natural classification — that is to say, into 
families. After the death, and during the life, of Linnaeus, botanists 
endeavoured to discover upon what principle he had founded his 
natural orders — that is to say, they sought to find the key to the 
hidden principle of his orders ; but no one has succeeded. Linnaeus 
himself does not appear to have had very fixed views on the subject. 
He created his orders by a sort of instinct which belongs only to the 
man of genius ; by that kind of semi-divination which the man of 
learning acquires who possesses vast and profound knowledge of the 
objects which he passes his life in observing. 

Linnaeus created his natural orders, then, without any well-pre- 
meditated plan, and without having compared any well-defined as- 
semblage of organs; this is sufficiently proved by the following 
conversation with one of his pupils, named Giseke, which has been 
perserved, and which we consider sufficiently interesting to repeat 
here, leaving the interlocutors to speak each for himself ; — 

LiNNiEUS. Do you think, my dear Giseke, you are able to give the character 
of any one of my orders? , , 

Giseke. Yes, without doubt ; for example, that of the Umbelliferse. 

LlNNiBUS. Well, what is it ? 
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Giseke. Just this, to be umbelliferous, that is to say, it must bear flowers 
disposed in an umbel. 

Linnaeus. Veiy good ; but you will readily recollect some plants whose 
flowers form an umbel, which nevertheless do not belong to the order. 

Giseke. That is true, I recollect some. 1 will add the two naked seeds. 

LiNNiEUS. Then, the Echinophora will not be of the onler, for it has only 
one seed in the centre of the peduncle. Nevertheless it is an umbelliferous plant. 
And where do you place the Eryngtum f 

Giseke. Among the Aggr^aia. 

LiNNiEUS. Not at all ; it is most certainly an Umbellifera, for it has an 
involucre, live stamens, two pistils. What then shall be its character ? 

Giseke. Such plants ought to be placed at the end of an order where they 
may bridge over the passage from one to another. The Eryngium would thus 
connect the Umhdlifera with the Aggregata. 

LiNNiEUS. Oh, no, that is quite another thing ; it is one thing to know the 
passages between, and another to describe the characters of two groups. I know 
them very well, and how the one ought to be joined to the other. One of our 
former pupils, named Fagraux, who is now at St. Petersburg, a most industrious 
young man, was quite wild upon the project of discovering the key to my orders. 
He Hboured nearly three years, and sent me his notions. I could only laugh. 
In short, I can tell you one thing — if I publish a second edition of my book, 1 
shall give a second arrangement of my orders. 

In a letter to the same botanist we find the following passage : 
‘‘You ask me for the characters of my orders. My dear Giseke, I 
assure you that I know not how to give them.” 

Magnol, Professor of Botany to the School of Medicine, in his 
work entitled “Prodromus Historiae Generalis Plantarum ” (1689), 
is the first author who uses the happy term “family,” to designate 
natural groups of vegetable genera. M. Flourens speaks of the 
preface to this little book of a hundred pages as calculated to 
immortalise the author, as in it was first solved a very difficult pro- 
blem. The following lines are taken from this much-admired preface: 
“ Having examined the methods most in use,” says Magnol, “ and 
found that of Morison insufficient and very defective, and that of 
Ray much too difficult, I think I can perceive in plants a certain 
affinity between them, so that they might be ranged in divers familus^ 
as we class animals. This apparent analogy between animals and 
plants has induced me to arrange them in certain families, and, as it 
appeared to me impossible to draw the characters of these families 
from the single organ of fructification, I have selected principally the 
most noted characteristics I have met with, such as the root, the 
stem, the flower, the seeds. There is also found among plants a 
certain similitude^ a certain affinity, as it were, which does not exist in 
any of the parts considered separately, but only as a whole. I have 
no doubt, for instance, but that the characters of families might be 
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Magnol established seventy-six families, but without giving their 
characters. His principles of classification are vague and uncertain ; 
they only serve to announce the dawn of a new day which was soon 
to rise on the science. The few lines which we have quoted from 
the preface of the “ Prodromus '' reveal, as through a fog, the mere 
idea of a natural system. It is Bernard de Jussieu, Demonstrator ol 
Botany in the Jardin des Plantes at Paris, to whom belongs the glory 
of working out the true natural system which was first established in 
principle by Ray, although it does not appear that Jussieu was 
acquainted with the works of the English philosopher. 

Bernard de Jussieu, as his nephew I^urent de Jussieu tells us, 
regarded botany not as a science of memory or nomenclature but as 
a science of combination, founded on a profound knowledge of the 
characteristics of each plant. He would every day get together the 
materials out of which he had to form his natural orders, which he 
regarded as the ** philosopher's stone " of botanists. He deferred the 
publication of his first Essay in his zeal and desire to perfect his 
work. He wrote little, but observed much, and the fruits of his 
labour would perhaps have been lost to science but for a favourable 
circumstance which obliged him to give his method of arrangement 
of plants to the world. Louis XIV., having seen the gardens of 
Saint Germains, in which the Marshal Duke de Noailles cultivated 
exotic trees and shrubs, formed the design of creating a School of 
Botany at Trianon. By the advice of Lemonnier, chief physician to 
the Dauphin of France, afterwards King, he selec ed Bernard de 
Jussieu to arrange the gardens. Thus forced to adopt some mode of 
classification, he thought it his duty to substitute his new arrange- 
ment for the old methods. These he considered to be mere schemes 
in which the plants were arranged in a convenient order for studying 
them. Science confined to such narrow limits is, however, very 
artificial, and remote fi:om a natural system, which consists in the 
knowledge of the true connection of plants and their organisation. 
“ When a man has so combined the characteristics of plants,” says 
Laurent de Jussieu, that he can in one species unknown determine 
the existence of many by the presence of a single character ; when 
he can at once point to the order to which it belongs ; when he has 
succeeded in destroying the prejudice so withering to Botany, that it 
is only a science of memory and nomenclature ; when he has, in 
short, founded a science of combinations which furnish food to the 
mind and to the imagination, that man may surely be called a creator, 
or at least a restorer, of science. 

“ Others may perhaps have extended the limits, but he was the 
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first to show the way, to trace the method to establish the principles 
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characters, he remarked that some were more general than others, 
and these furnished the first division. He recognised that the ger- 
mination of the seed and the respective disposition of the sexual 
organs were the two principal and most persistent characteristics. 
He adopted them, and made them the basis of the arrangement which 
he established at the Trianon in 1759.” 

Four years later, another French botanist, Michel Adanson, a 
naturalist remarkable for the originality of his views and the extent 
of his conceptions, published a book upon the families of plants. 
He proposed a particular course for arriving at the true natural 
method. But what was that course ? He proposed classing all the 
plants known according to a great number of artificial systems ; and 
after considering them from all possible points of view, he proposed 
to arrange in the same group those plants which were classed as 
allies in the greatest number of systems. In this manner Adanson 
created sixty-five artificial systems, and by their comparison he 
formed fifty-eight families. He was the first to trace the precise 
characters and details of all these families ; his work in this respect 
is far superior to those of his predecessors. Nevertheless, if Michel 
Adanson was right in employing all their characters in classifying 
these plants, he was wrong, on the other hand, in giving the same 
importance to all. He reckoned up the characters without con- 
sidering that they were not all of equal value. The results of his 
calculations were frequently found to be false, as would inevitably 
happen in reckoning any sum where no regard was paid to the 
quality of the metd, but only to the shape and volume of the 
coin. 

llie year 1789 was the date of the real establishment of natural 
families among vegetables. It was in this year that Laurent de Jussieu 
published his celebrated “ Genera Plantarum,” which marked a new 
era in the science of botany, and hastened the advent of a natural 
system of zoological classification as well. 

The catalogues of the Gardens of the Trianon, prepared by 
Bernard de Jussieu, and his conversations with his nei^hew, were 
the source whence the latter drew his inspirations. We shall, how- 
ever, leave his son, Adrien de Jussieu, to state the true basis of 
the Natural System, and the considerations which guided his father. 
“ Like Adanson,” says Adrien, “ Antoine-Laurent de Jussieu admits 
that the examination of all parts of a plant is necessary in order to 
its classification ; but in pursuing this examination it is not sought 
to deduce from it theoretically the combination of the genera; in 
grouping them into families, he imitated the proceeding followed 
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equally constant, but much less perfect, he has formed species into 
genera. The characters which may vary even in the same species, 
ought to depend on causes exterior to the plant, and not on the plant 
itself ; for example, its size, consistence, certain modifications of form 
and colour, which we see change with the sun, the climate, and under 
other influences purely circumstantial. The specific characters, on the 
contrary, which every individual should possess, in order to be referred 
to a particular species, whatever be the circumstances in which it is 
found, ought to depend on the nature of the plant. Among these 
characters some are more important than others, and less subject to 
variation from one plant to another. Finding these characters in a 
certain number of species impresses upon them a sufficiently striking 
resemblance to constitute them a genus. These would, from their 
general nature, have more value than the specific, as the specific is of 
more value than the individual characteristics. 

“ But how are we to discover and estimate these different values? 
Nature herself indicates to the observer species and many genera, by 
the features of resemblance with which she marks certain vegetables. 
All botanists are nearly agreed up to this point, although they separate 
further on to follow each a different road. Nevertheless, there are 
many ^eat groups of vegetables connected together by features so 
strong in theu resemblance that they could scarcely escape observation; 
it requires no botanist to recognise them. Besides these features 
common to all the species constituting one of these groups, there are 
others which are only common to a certain number of them, so that 
it may be subdivided again by a great number of secondary groups. 
These had been recognised as genera by botanists. We had already, 
then, some collections of genera evidently possessing more resemblance 
to each other than they had to any other group ; in other words, there 
were some families incontestably natural Jussieu thought that the 
key to the natural method was there; since, in comjMuingthe character 
of one of those families with die genera composing it, he would obtain 
a knowledge of the relation of one to the other ; and in comparing 
many families together, he would see how the characters common to 
all plants of the same femily varied from one family to another ; he 
would thus arrive at a true appreciation of the value of each character, 
and this value, once determined by means of groups so clearly designed 
by Nature, could be applied in its turn to the determination of other 
groups which were not so strongly impressed with the seal of family 
resemblance, and which were the unknown quantities in the great 
problem. He selected for this purpose seven families already 
universally recognised ; those, namely, Imown as the Graminacee, the 
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Liliacese, the Labiata?, the Cpmpositje, the Umbelliferas, the Caiclfcrae, 
and the Leguminosje 

** It is recognised that the embryo is identical in all plants of any 
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of these families ; it is monocotyledonous in the Graminacese and 
Liliacae, and dicotyledonous in the other five. The structure of the 
seed is also identical, the monocotyledonous embryo being placed in 
the axis of a fleshy albumen in the Liliaceae, and upon the side of a 
farinaceous albumen in the Graminaceae, while the dicotyledonous 
embryo is placed at the summit of a hard and homy albumen in the 
Umbelliferae, and is destitute of albumen in the three others. That 
the stamens which vary in their number in the same family — the 
Graminaceae, for example — do not vary in general in their mode of 
insertion, being hypogynous in the Graminaceae and Cruciferae, upon 
the corolla in the Labiatae and Compositae, and upon an epigynous 
disk in the Umbelliferae. He ascertained thus the value of certain 
characters which ought never to vaury in the same family ; but along 
with these he found others more variable, which he sought to appreciate 
also, either to assist him in the study of other families analogous to 
them, or in explaining those which he had formed, by applying his 
first rules along with many others founded on observation. We cannot, 
however, follow him here into these details, which resulted, after 
immense labour, in the establishment of a hundred families, com- 
prehending all the vegetables then known. 

** We see in these remarks a principle employed which had alto- 
gether escaped the notice of Adanson — ^namely, that subordination 
of characters which in the method of Jussieu are, to use his own 
expression, ‘weighed but not counted.’ ’’ 

When the families were constituted, Laurent de Jussieu grouped 
t^hem into fifteen classes, as in the following table : — 


Acotvlboonbs 


Clast I. 


Stamens Hyt)ogynous 


Stamens Pengynout .. 


Stamens Epigynous .. 


Class II. 


aass III. 


Class IV. 


t. Fungu 
I. Algse. 

L Hepaticae. 

Muscu 
;. Filioes. 

). Naiades. 

’. Aroidete. 

1 . Typhac. 
u Cyperoidcas. 
Graminete. 

. Palmae. ^ 
u AsparagL 
. Junci. 

. Liha. 

. Bromeliae 
. Asphodeli 
. Narcissi 
. Irides. 

. Muste. 

. CannsB 
. OrchidesB. 
Hydrocharides. 
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Stamens Epigy nous .. .. 
Stamens Pertgynous .. .. 

Stamens Hypogynous 

Corolla Hypogynous •• 

Corolla Pei igynous .. »• 

rt g / Anthers Coh« >f nt .. 
O U) y 

y ^Anthers Free •• 

Stamens Epigynous .. •• 


Stamens Hypogynous 


93. Aristolochia 
/ 24 Elaeagui. 

I 25. Thymelex 
f 26 Proteae. 
j 27 Laun 
1 28. Polygontx': 

' 29 Atnplices 
( 3a Amaranthi 
\ 31. PlantagincA 
1 32 Nyctagmes 
C 33. Plumbagmcv 
/ 34. Lysimachia; 

35. Pediculares 

36. Acanthi 

37. Jasmin cx 

38. Vitices. 

39. Labiatrc 

40. Scrophulanx 

41 Solanc.L 

42 Boragincx. 

43 Convulviili 

44 Polcmonia 

45 Bignuiuoi 

46. Gentiaiiex 

47. Apocynex 
^ 48. SapotiL. 

r 49 Guaucanx 
j 50. Rhododendia 
j 51. Eiicx 
C 52. Cauipanulat e c 
( 53 C'ldiorau a. 

J 54. CinarocephaliC 
( 55 Coryinbiferx 
( 56. Dip'^acc.x 
} 57 Rubiaccx 
( 58. Capnfolia 

f 59 Anihx 
\ 60. Umbcllifi.rx 
/ 61. Ranunt ulaecx 
6a Papaveracex 

63 Crucifcrx 

64 Cappa rides. 

65 Sapiudi. 

66 Accra 

67. Malpighi c. 

68 Hyperiui 

69 Guttifci x. 

70. AuraiUia 

! 71. Mclix 
•J2 Vites 

73 Gcrama 

74 Malvacex 

75. Magnolia. 

76. Aiionx 

77 Meinspcrma 

78 Berbendes 

79 Tilut-tx 

80 Cisti 

8x Rutacex. 

V 82. Caryophyllcau 
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83. Sempervi\* 

84. Saxifra^.t 

85. Cacti 

. 86. Portulacoae 

87 Ficoidccc 
88. Onagra; 

Stamens Perigynous .. *. Class XIV. •• \ 89. Myrti. 

90. Mclastomae. 

91. Salicartdc 

93. Rosaces 

93. Legumino- - 

94. Terebintact .c 

95. Rhamm. 

{ 96. Euphorbix 

97. Cucurbitaces 

98. Urlics . 

99. Anientacea. 

100. Conifers. 

Such, then, was the arrangement into which Antoine-Laurent de 
Jussieu distributed the twenty thousand plants known to botanists in 
1 7 89. The hundred orders or families he further subdivided into 1,754 
genera. That the French botanist had acquainted himself with the 
principles of Ray’s classification is unquestionable; in fact, Jussieu 
possessed the happy art of adapting the labours of others to per- 
fecting his own conceptions. He made use of the simple language 
and accurate descriptions of Linnaeus, divested of his pedantry. Ray 
had demonstrated that rigorous definitions in natural history are 
impossible, and, accepting the decision, Jussieu does not attempt to 
found his family orders or genera on any single character belonging to 
objects so various in their habits and organisation as plants. 

During the last forty or fifty years other botanists have attempted 
various systems of classification. In those of De Candolle, Endlicher, 
Lindley, and of Brongniart, the distribution of plants into groups is 
founded, as in those of Ray and Jussieu, on the consideration of the 
cotyledons ; of the polypetalous, monopetal ous, and apetalous flowers ; 
finally, upon the mode of insertion of the stamens. Names have 
changed ; things remain the same ; and if in their details the series of 
families or orders present certain differences, it only arises from the 
fact that a linear series is incompatible with the natural system, and 
that the connection of the intermediate groups may be expressed in 
various ways without affecting the general principles of the system. 
** The formation of natural orders by Jussieu,” says Ad. Brongniart, 
“ is even now a model which directs botanists in their studies to the 
affinity which connects the various forms of vegetation. Many of 
these orders have doubtless been subjected to important modifications, 
both in extending and limiting them ; the numbers have been more 
than doubled; but the number of species now known is increased 
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more than sixfold. Since the publication of the * Genera Plantarum/ 
many points in the organisation of plants which were either scarcely 
touched upon or were altogether unsuspected, have now been con- 
sidered, and it is found that they do not destroy, but confirm and 
perfect the work of Jussieu. One is even astonished to find that the 
numerous discoveries in the anatomy and organography of plants 
since the beriming of the century have not introduced greater 
modifications into the constitution of the natural groups admitted by 
the author of the * Genera Plantarum.* It is here that we recognise 
the sagacity of the savant who established them, and the soundness of 
the principle which guided him.” 

The natural classification of plants, their distribution into families, 
well defined, and founded upon affinities, have been perfected and 
placed upon a basis more and more certain in our own days. 
Botanists have set themselves the task of unravelling and establishing 
the characters which dominate, and those which are subordinate, in 
each family j numbers have spread themselves over the globe, ex- 
ploring the most distant regions, interrogating the solitudes of forests 
and plains which no European had hitherto visited, and have studied 
in their native wilds many exotic plants, comparing them with 
already known species, thus giving us a means of pointing out more 
precisely the tribes, genera, and species of each natural family. 
Monographs of a great number of such families have thus been 
written with great research. The study of the formation and 
evolution of organs ; the discovery of the true mode of reproduction 
in Cryptogams, still unknown in Jussieu’s time ; the investigation of 
the inflorescence, of the fruits, of the ovules, of the embryos, have 
furnished elements for perfecting the limits of families and advancing 
natural classification. 

Auguste Pyramus de Candolle is one of the botanists of this 
century who has most contributed to the general adoption of natural 
families. His “ Essai sur les Propridt^s des Plantes ” is celebrated 
for the knowledge which it displays of the comparative physiological 
and medicinal action of vegetables, and the physical organisation 
which naturally connects certain plants as a group. His ‘‘ Prodromus 
Systematis Naturalis Regni Vegetabilis,” still continued towards com- 
pletion by his pupils and his son, is a wonderful work for the extent 
and precision of its details. 

In our own country, from the days of Ray, we have always had 
zealous followers of the science of botany, more especially in the 
class which may be called field botanists. Withering, Sir James 
Edward Smith, and hundreds of followers more or less eminent, 
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employed their leisure in the fascinating and healthy pursuit of plants, 
and perhaps the most valuable contributions to science are the 



Fig 293 — Dc Candolle 


detailed descriptions of species, with their habits and habitats, with 
which they have enriched our botanical literature Nor was the study 
of the physiology of plants — a science which may be said to owe its 
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existence to the researches of Grew and Malpighi — ^neglected. To 
the former belongs the merit of having pointed out the difference 
between seeds with one and seeds with two cotyledons, on which 
Ray founded the first division of his system of classification. 

The German botanists have always been distinguished for their 
patient and laborious investigations ; and it was reserved for the first 
of Germans, the poet Goethe, to effect the last great revolution that 
the ideas of botanists have undergone. In 1790, shortly after the 
appearance of De Jussieu’s ‘‘Genera,” he published a pamphlet on 
the “ Metamorphoses of Plants.” At this time the functions of the 
organs of plants were supposed to be pretty well understood. The 
notion had, however, existed in a form more or less vague, from the 
times of Theophrastus, that the various parts of the flower were mere 
modifications of leaves, although their appearance was very different 
— a doctrine which Linnaeus seems to have entertained at one time, 
as he speaks, in his “ Prolepsis Plantarum,” of the parts of a flower 
being mere modifications of leaves whose period of development was 
anticipated. Goethe’s mind was, as he himself tells us, one more 
adapted to see agreements in things than to mark their distinctions. 
We are not surprised to find, therefore, that he takes up this theory, 
and demonstrates that the organs to which so many difierent names 
are applied, namely, the bracts, calyx, corolla, stamens, and pistil, 
are all modifications of the leaf ; the bract being a contracted leaf ; 
the cal3oc and corolla a collection or whorl of several ; the stamens 
contracted and coloured leaves ; and’ the pistil leaves rolled up upon 
themselves and variously coherent 

These views of the poet met at first with little attention from 
botanists, and we are chiefly indebted to Robert Brown for the 
elucidation of Goethe’s theory. In his “ Prodromus of the Plants of 
New Holland,” and in many papers in the “Linnean Transactions,” 
he demonstrates its truth as well as its practical value ; showing, by 
the use of the microscope, that the law was applicable not only to 
the external parts of plants, but that it was followed in their develop- 
ment also. Robert Brown contributed largely to perfecting the 
natural method of classification. His great work upon the Flora 
of Australia has greatly extended the circle of our studies for that 
comparison of characters which is the basis of botanical genera 
and tribes. 

The number ot families of flowering plants admitted in the 
present day as the result of the investigations of the eminent men 
whose names have been mentioned, and many others which could 
not be quoted here without swelling our pages to undue proportions, 
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subdivided by botanists who have made certain families their special 
study 

We havt had a tabular vie\^ of the vegetable world as arranged 
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by Adrien de Jussieu. According to the division introduced (1828) 
by Brongniart, plants are divided into two great classes, Cryptogams 
and Phanerogams. 

The Cryptogams, from itpwipr^r, hidden,” and “ nuptials,” 
are destitute of pistils and stamens ; they are reproduced by means 
of organs of various kinds, which seem to have no analogy, except 
by their functions, with the reproductive organs in other plants. 
They possess no cotyledons, since their spores contain no embryo ; 
hence, by Jussieu and others they were called Acotyledons. 

The Phanerogams, from fpaytpdg, ‘‘visible,” and yi/ios, have per- 
ceptible reproductive organs formed of stamens, and ovules naked or 
enclosed in a pistil. 

According, then, as Phanerogams have an embryo fui-nished with 
one or two cotyledons, they are divided into two great natural groups, 
the Monocotyledons or Dicotyledons. 

Adrien de Jussieu (1844) divided the Cryptogams (which was a 
Linnean group), into two classes : Cellular Cryptogamia, including 
those composed of cellular tissue only, not traversed by vessels ; and 
Vascular Cryptogamiay which are provided with vessels. As regards 
Phanerogams^ he recognised the two great divisions of Monocotyle- 
donous and Dicotyledonous Phanerogams^ distributing tlie latter into 
two classes — (i) Gymnosperms, or naked-seeded, from yvfipos, “ naked,” 
and ffiripfia, “seed;” and (2) Angiosperms implants with enclosed seeds), 
from hyyftov, “ a vessel,” and arip/ia, “ seed.” The Dicotyledonous 
Gymnosperms of De Jussieu form only five families, and comprehend 
coniferous trees, a great number of which are what are called Ever- 
greens ; the Dicotyledonous Angiosperms were divided into many 
secondary groups, whose distinctive characters are drawn from 
peculiarities of the reproductive organs. 

The primary groups into which flowering plants are divided, and 
in which therefore the families or orders are themselves comprised 
in the classification at present accepted, being founded upon the 
degree of cohesion and adhesion in the petals and stamens, are un- 
doubtedly somewhat artificial. The problem of how the orders are 
themselves to be combined into natural groups is one which still 
engages the attention of systematic botanists. At the present time 
it is almost by general consent deferred till the enormous ac- 
cumulations of plants, which are now available for study have been 
properly classified, and the genera and orders comprised in them 
accurately determined. When the vegetable kingdom is better 
known in detail, the formation oi a classificatory system, which will 
be as truly natural in its higher divisions as in its lower, will be a 

I* • 
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task which will then be approached with some degree of success. 
Robert Brown saw the need of such an undertaking, and Dr. Lindley 
boldly attempted its accomplishment. From the nature of the case, 
as indicated above, however, his work has only met with partial 
acceptance. It was undoubtedly a move in the right direction. 

We can only give in the present work an outline of his scheme, 
following it up with a short notice of the orders, and filling up the 
sketch with a few details of the species most interesting to man. 

The vegetable kingdom is divided by Dr. Lindley into seven 
classes : — 


Flowerless Plants (Cryptogams). 


I. 


II 


Thallogens . 


Acrogbns . . 


Stems and leaves impercep- 
tible. 


A Thallus is a fusion of root, stem, and 
leaves into one general mass, and Thallo- 
gens are destitue of breathing pores, and 
multiply by the formation of spores, m 
their interior or upon their surface 


/ 


Stems and leaves quite per- 
ceptible. 


f Beyond Thallogens are multitudes of 
species, flowerless like them, but ap- 
proximating to more complex structures, 
sometimes acquiring the stature of lofty 
trees with breathing pores , their leaves 
' and stems distinctly separated . they 
multiply by r^roductive spores like the 
Thallogens. Their stem, however, does 
not increase in diameter, but at their 
summit, as the name of the class in- 
dicates 


Flowering Plants (Phanerogams). 


Ill Uhizogens 


V Enooghns . 


V. Dictyogbns 


Fructification 
from a Thallus. 


( 


springing 




ITie Rhizogens are a collection of 
anomalous plants, mostly leafless and 
parasitical, havmg the loose cellular or- 
ganisation of Fungi, although traces of a 
spi^ structure are usually found among 
their tissues. Some of them spring 
directly from the shapeless cellular mass 
which serves at once for stem and root, 
and seems to be analogous to the Thallus 
of the Fungi Their flowers resemble 
those of more perfect plants ; their sexual 
omans are complete, but their embryo, 
which IS without any visible radicle or 
cotyledon, simply appears to be a sphe- 
rical or oblong homogeneous mass. 


Cotyledon ^ngle. Perma- 
nent woody stem confused 
1 .eaves parallel-veined. 

Cotyledon wgle Wood of 
the stem, when perennial, 
arranged in rings concentric 
with the veined pith. Leaves 
netted. 


In Endogens the embryo has but on 
cotyledon ; the leaves have parallel veins . 
the trunk contains bundles of spiral and 
dotted ve^ls, surrounded by wo^ 
arranged in a confused manner. 

Dictyogens are distinguished from En- 
dogens ^ the stems, which have con- 
centric circles, and the leaves which £UI 
off the stem by a clean fiacture. 
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VI Gymnogen»- 


VII Exogi<ns 


Cotyledons, two or more 
Wood if the stem m concen 
tnc rings and youngest at the 
siren micrcnce becds quite 
naked 


Gymnogens are Exogens which have 
no style or stigma, the reproductive or- 
gans lieing so constructed that the pollen 
falls immediately upon the ovules 


Cotyledons two Wood 
with concentric rings Leaves 
netted veined Seeds enclosed 
in seed vessels 


I Exogens have an embryo i\ith two or 
more cot^ledonb leaves with netted 
veins the trunk consisting of woody 
bundles, composed of dotted vessels and 
woody fibres arranged round a central 
pith either in concentric rings or in a 
homogeneous mass, but always having 
mcdullaiy plates forming rays fiom the 
centre to the circumference 
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Fig. 295 -A Fury Ring. 


SYSTEMATIC ARRANGEMENT OF PLANTS. 

FLOWERLESS PLANTS. 

Class I.— Thallogens, 

The Thallogens of recent botanists correspond to a part of the 
Cryptogamia of older botanists — a name given to this division of the 
vegetable world, not from their reproductive organs being invisible, 
as had long been supposed, but from their being inconspicuous, and 
requiring close observation, and some exact knowledge of their 
organisation, in order to discover them. If we enter on a somewhat 
minute investiption of this important group, we are led to do so by 
the consideration that their organisation, structure, and development 
are not usually attempted in elementary botanical works ; and we 
feel assured that the interest and novelty of the observations we 
have to offer will be ’tour best apology for the relative extent of the 
des()riptions. 

j^he division includes vegetables destitute of stamens and of 
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pistils, whose embryo is simple, hon/ogeneous, and without distinct 
organs. A great number of them are of minute, microscopic 
dimensions ; their reproductive organs can only be distinguished by 
the help of a lens or a microscope. Nevertheless, these, being so 
small, so humble, and to all appearance all but forgotten in more 
important creation?, fulfil an important part in the economy of 
Nature. They constituted the first origin, and were even the source 
of all vegetation. Disintegrating rocks, they produced the earth 
which they further enrich with the products of their own destruction. 
The enriched soil nomished plants of more complex organisation, 
and these inferior creatures were gradually replaced by vegetable 
species of more perfect structure. All soil primitively sterile, all 
land recently emerged from the bosom of the waters, served first as 
the asylum of crustaceous and foliaceous Lichens ; at a later period 
Mosses and Ferns made their appearance there ; finally, a superior 
vegetation — namely, the Phanerogams, or Flowering Plants — pre- 
sented themselves. Everything leads us to conclude that such has 
been the successive series of creations upon our globe, when it was 
sufficiently cooled on the surface to admit of organic life, and when 
the islands and continents were sufficiently elevated above the uni- 
versal ocean of the ancient world to permit them to live. 

Thus the higher orders of vegetables have only appeared, and will 
only continue to make their appearance, upon the dfbris of vegetation 
of a lower order. 

But, on the other hand, by one of those striking contrasts of 
which Nature offers more than one example, vegetables of a superior 
order, when they are struck by death — sometimes even during their 
existence — ^are often the prey of humbler Thallogens, which attach 
themselves as parasites to these princes of the vegetable world, and 
devour them in the end ; their destructive action is all-powerful and 
everywhere ; it respects the works of man no more than the works of 
Nature. 

To produce and to destroy life is, then, the double and providential 
mission which devolves on the Thallogens. Nevertheless, this multi- 
plied work of creation and death is only bestowed on them on two 
conditions : the first is (except in the case of Lichens) an evanescent 
and short existence, the second is to multiply themselves to infinity 
and with prodigious rapidity. There are some Mushrooms which 
produce 60,000 cells per minute ! These spores float free and 
invisible in the air, which is, in a sense, filled with them. 

In the Cryptogamia the reproductive organs differ fundamentally 
Irom the same organs in Phanerogams. Here, without pistil or 
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Stamens ovaiy or flower, in the ordinary sense of the word, the re- 
productive organs, which aie designated spores, are placed in a most 
varied manner, sometimes in the whole extent, sometimes in certain 
parts of the vegetable. These spores are sometimes enclosed in 
special receptacles, named sporanges, in other cases they are quite 
destitute of any envelope. In short, the reproduction of ThalJogens 
is often the result of organic dispositions, quite special, which admit 
of no general description, and which can only be made intelligible 
by describing each individual case. ^ 

To examine all the families which constitute the class would be 
an immense undertaking. We shall confine ourselves to examine 
attentively certain types of the Algae, Fungi, and Lichens. 


Alluncbs. 


Qass I.— Tuallogens. 


Nati'ral Orders. 


I. Aloales . 


f Cellular flowerlcss plants, nourished 
f by the medium in which they vegetate , 
l propagated by zoospores, spores, or 
y tctrasporcs. 


I Diatomaceee, 
1 1 Confervacese. 

III Fucacese, 

IV Ccramiacex. 
V. CharacesB. 


a. Fungalbs 


3 Lichfnales 


f Cellular flowerless plants, nourished j 
I through their thallus, living in air, pro- ' 
I pagated by spores, sometimes enclosed j 
I ui asci, destitute of green gonidia. j 


VI Hymenomycetes, toadstools. 
VII. Gasteromycetes, or pufT-balls 
VIII Coniomycetes, or bhj^hts 
IX, Hyphomyceles, or mildews. 
X Ascomycctes, or morels 
XI. Physomycetes, or moulds. 


( Cellular flowerlcss plants, nourished 
through their whole surface by the 
medium in which they vegetate, living 
in air, propagated by spores generally 
enclosed in asci, with green gonidia in 
their thallus. 


XII Graphidacea;. 

XIII. Collemacese, 

XIV. ParmeliacesB. 


Alliance I. — ^Algales. 

The Diatomaceee are minute brittle bodies, which attach them- 
selves to stones constantly under water, and are so obscure in their 
organisation that it was at one time a grave question whether they 
belong more to the animal or vegetable kingdom. Ehrenberg in- 
clined decidedly to the former opinion, assigning as reasons that 
they exhibit a peculiar spontaneous movement, produced by loco- 
motive organs; that many of them have a lateral opening, round 
which are corpuscles, which become blue when placed in water 
coloured with indigo, like many Infusoria. Their shells, or shields, 
are in structure silicious. Schleiden considers that such an artificial 
and complex structure as exists in the Diaiomacece is without expla- 
nation, of great significance, and without “ analogy in the vegetable 
world. 

On the other hand, the discovery by Mr. Thwaites of the conjuga- 
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lion of the Diatomacew, discloses operalionb strictly in accordance 
with what occurs in the Desmidiece. In Epithemia iur^ida, two 
individuals closely approximated dehisce in the middle of their long 
diameter ; two protuberances now rise, which meet two similar ones 
in the opposite frustule ; the two ihistules become united by two 
channels, in each of which a sporangial mass is formed, which 
gradually shapes itself into the form of the parent frustule. 

CoNFERVACEi^i:. — Towards the close of the year, in autumn, on 
moist, humid days, or after a heavy fall of rain, we frequently meet on 
roadsides, or in garden alleys, small gelatinous, greenish masses, more 
or less globular and wrinkled. These are a species of Nostoc, In 
studying the organisation of these curious plants, w’e shall follow 
M. Thuret in the observations he has made on Nostoc vernicosum^ 
which he found growing in the 
brooks in the neighbourhood of 
Paris, attached to submerged 
stones, upon which many indi- 
viduals had massed themselves 
together, forming a carpet of 
blackish green. Each mass of 
Nostoc is a sort of irregular bag 
(Fig. 296), folded, rounded, and 
closed, filled with greenish gela- 
tinous matter, whose appearance 
and consistence forcibly remind f'*? 296.— Mass of Nostoc. 

one of the pulp of the grape. In 

the very abundant mass of this matter w’e find numerous filaments com- 
posed of spherical globules placed end to end like the beads of a chap- 
let, and formed of a bluish-green granular matter. Fig. 297 represents 
the kind of necklaces which occupy the interior of the N. verrucosum^ 
and accompany the mucilaginous matter. When the plant is examinecl 
in its full development, the pellicle formed by thickened mucilage is 
ruptured, and the green gelatinous substance and the necklaces escape. 
This matter is dispersed in the water with so much the more facility 
that it seems gifted at this stage of its existence with a very perceptible 
spontaneous movement. *Tn order to observe this phenomenon 
properly,” says M. Thuret, “ the most simple means is to arrange some 
gathered specimens in a plate filled with water. In tw^o or three 
days the external pellicle will burst, and the necklaces will sjiread 
themselves through the water. If recourse is then had to a microscope, 
it will be seen that — originally very long and contorted in a thousand 
ways — the necklaces are divided into numerous fragments of unequal 
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length, nearly all straight, or only sliglitly flexuose, moving themselves 
in the direction of their length, and seeming to creep upon the plane 
of the field of vision. Their progress is slow, but veiy perceptible. 
If the observations are continued during some days, the necklaces 
will become immovable, and increase in size ; at the same time a 
mucilage is developed by which they are surrounded 
as in a transparent sheath. Sometimes the cells 
enlarge considerably and divide themselves, so as 
to form two others, but laterally ; this formation 
repeats itself many times, and it would seem natural 
to seek there for the origin of new chaplets. Un- 
fortunately, the increase of the cells in number, by 
diminishing the transparency, no longer permits us 
to follow their increase with the same facility.’* 

It is obvious, then, that these plants present 
an organisation quite rudimentary, and that their 
mode of reproduction consists of a species of 
mentation, namely the division of the individual into 
new individuals. 

Nostoc — in consequence, no doubt, of the ex- 
treme rapidity of its vegetation — greatly attracted 
the attention of the alchemists, who often mention 
It ; and it enters into many of their recipes for the 
pretended transmutation of metals. 

Protococcii^ is a plant consisting of one cell 
only. The Oscillatoria spiralis'^ a simple vege- 
table thread formed by cells cohering at their Extremities. The 
Oscillatoria nigro-viridis, showm in its natural st^e in Fig. 299, is 



Fig 297 

NeckUc-c of Nostoc. 



Fig 298.— Two plants of Sphterossyga 
berkeleyana. 



Fig 299 —Three plants of OsciUatorta 
nigro-viridis. 


a simple vegetable structure, consisting of cells united at their 
extremities like threads. Spheerozyga Berkeley ana consists of threads 
which exhibit at intervals large swollen connecting joints (Fig. 298). 

Sphezroplea annulina, belonging to the sub-family Osallaioridcp, 
is a fresh-water species, composed of long filaments, formed of 
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cellules more or less elongated, and associated end to end like those 
of Nostoc. These cells contain in their adult state chlorophyll, 
a watery liquid, and some starchy granules; the whole distributed 
in such a manner that the liquid element forms coarse vacuoles 
(Fig. 300, i). 

In the month of April the contents of certain small cells are 
modified so as to give a spongy appearance, first by the multiplica- 
tion of these vacuoles (Fig. 300, 2), then by the condensation of 
the green matter and grains of starch, as in figure 3, df, and by 
the disappearance of most of the vacuoles, as in figure 3, b, where the 
great flattened vacuoles represent superposed cavities. Soon the 
same cells contain a great number of free globular masses (Fig. 300, 4). 
These masses are young and soft spores, elastic, and destitute of 
membrane. 

Long before the contents of these cells have submitted to the 
transformations indicated, the membrane proper to the cells presents 
small openings at various points, whose diameter varies from i-3ooth 
to i-5ooth part of a line (Fig. 300, 4 and 5, 0). 

But all the cells of the same filament of Sphceroplea do not pre- 
sent the same modifications which we have described, and which are 
finally converted into sporanges, filled with a multitude of spores. 
Phenomena of a very different nature occur in the meantime. The 
rings interposed between the uncoloured vacuoles become reddish, 
and the grains of starch which they contain disappear (Fig. 30Q, 5, a). 
Next the orange-coloured matter is organised into an infinity of short 
corpuscles, arranged in a confused mass. The rings breaik up, and 
suddenly one of the corpuscles is observed to disengage itself, and 
move in the cellular cavity; then other corpuscles in increasing num 
bers repeat the same phenomena. The movement which agitates 
them becomes excessively animated, and in a few minutes the whole 
substance of the ring under observation is an innumerable multitude 
of moving corpuscles. A second and a third ring of the same cell 
undergo die same process, until the whole mass is filled with elon- 
gated corpuscles, which move and swann in all directions (Fig. 300, 
5, b). Under a very strong magnifier these moving corpuscles appear 
as in Fig. 300, 6. 

“It is,' says Cohn — the botanical professor at the University 
of Breslau, to whom we are indebted for these observations — “a 
spectacle truly surprising to see all these movements of incredible 
activity in the bosom of the mother cell. The membrane of the 
cell is pierced at a given moment with one or many openings cor- 
responding in form and dimensions to those we have already seen 






OSC/LLA TORJD^. 


243 


forations, others fo\low, and they soon flow in multitudes. Their 
movement in the water is at first slow ; their exit is often obstructed 
by the interposition of the mucil^inous envelope of a vacuole, 
against which the corpuscles press in vain. I have seen them, after 
struggling for twelve hours, still agitating themselves tumultuously 
within their prison-house, return finally to a state of repose, and 
become transformed into yellowish vesicles. The active corpuscles, 
of which we are speaking, measure about the 200th part of a line in 
length; their form is elongated and cylindrical, and reminds us of 
certain small Coleoptera. I'heir posterior extremity is slightly swollen, 
sometimes flattened and enlarged at the same time, of a yellowish 
tint, and granules can frequently be traced in its interior. The 
anterior extremity, on the contrary, is elongated into a species of 
straight and glassy beak, having at its extremity two long cilia, which 
become very visible in a solution of iodine, which seems to destroy 
the movements of the corpuscles. These movements of the ciliate 
corpuscles are very characteristic : they are gifted with little vital 
energy, they only oscillate with their beak as if groping ; if they move 
more rapidly, they turn transversely round their median axis, like a 
tip-cat fixed by its middle and spun round ; one sees them also move 
round upon themselves like a cat which runs round after its own 
tail, without changing its place. But for the most part they describe 
a cycloid by a movement of progression by jerks and leaps, as it 
were ; more rarely they advance in a right line ; their natural tendency 
towards the light being indicated by the fact that in the drop 01 
water in which I observed them they massed themselves voluntarily 
towards the edge of the necirest window.” 

The exterior resemblance of these corpuscles to the antherozoids 
of Vaucheria, justify us in attributing to them analogous functions. 
When these antherozoids become free and diffused through the water, 
they reunite after a time round the cells, whose contents are organised 
into spores. They agitate themselves violently near these cells; they 
attach themselves to its walls, leaving it for an instant, then returning 
immediately. Finally, one of the corpuscles, approaching one of the 
openings existing in the membrane of the sporanges, holds itself there, 
and introduces its delicate beak. Sometimes the posterior part of its 
body is too large to pass with impunity ; then we see it pushing itself 
on, but without relaxing the hold with its beak, contracting and making 
itself smaller. In short, it forces itself a passage, and penetrates into 
the cavhy of the sporange. At the same time other antherozoids 
penetrate in the same manner or by analogous methods. Three or 
four of these are often engaged at once in the same opening ; the 
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smallest pass without difficulty at the first attempt, and in their move- 
ment of translation in the liquid in which they swim in the interior of 
the sporange, describe large circles, and constitute extremely curious 
phenomena. After a few moments the sporange may contain more 
than twenty of these antherozoids, which agitate themselves round the 
young spores. These are, as I have stated above, small soft spheroids, 
more or less completely filled with chlorophyll, and enveloped in a 
mucous coat, having, however, none of the characters of a cellulose 
membrane. The spcrmatozoids throw themselves from one spore to 
another, as if some electric force attracted and repelled them alternately, 
and that so rapidly that the eye can scarcely follow their movements. 
They are often observed to move with the same agility from one end 
of the sporange to the other, while the agitation of their vibratile cilia 



301. P 

Sporci. of !iph<rro^lea m course of germination 
(magnified . (magnified). 


impresses upon the spores a slow movement of rotation. I have seen 
the antherozoids agitate themselves confusedly in the cavity of the 
sporange during more than two hours. This movement becomes 
slower and slower by degrees, and they finish by attaching themselves 
to the surface of the young spores. We can then see one or two 
fix themselves by the cilia and the beak upon each of these 
bodies, remaining as if implanted there, oscillating for some time ; 
fina,lly they become quite immovable, and attach themselves in all 
their length upon the spore. Their bodies lose their form : and are 
soon nothing but mucous droplets, of which a part seems to be 
absorbed by the spore. The primordial spore, now fecundated, soon 
becomes covered with a true cellular membrane, as represented in 


When these spores are prepared to germinate, their contents are 
many modifications. They become granulated, assuming 
t sombre tint of reddish brown, and a transparent circle shows itself in 
tne centre. Ihe reddish matter frequently assumes a greenish tint 
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before germination. This change of colour proceeds slowly and step 
by step from the exterior of the spore towards the centre of its cavity, 
and the plastic contents finally separate, first into two, then into four, 
and ultimately into a much greater number of parts (Fig. 302, c\ 
which rupture their double envelopes, and spread themselves freely in 
the water, as so many zoospores. 

The form of these zoospores is as uncertain as their size and 
colour. During more than an hour 


these corpuscles, furnished with two t \ \ 

cilia to their beak, agitate themselves I V \ 

by a slow jerking movement, interrupted 1 I \ 

from time to time by long pauses, until A J! I 

it almost seems as if they had lost their M M / I 

power of movement, when, after many B ^ I I 

hours of immobility, they suddenly re- W / 1 I 

sume their motion. | 111 

When these zoospores begin to ger- i I R 1 

minate they elongate themselves more |l | 

and more, in a spindle-like form, ^ 

swelling in the middle, as in Fig. 303, I ■ ’ L 

a, bf Cy dy e, /. In a short time the \ I P « 

little plant, hitherto formed of a single / 1 W ^ 

cell, separates into two equal com- | i V 

partments ; then, successively, into a I fi ^ I ^ 

great number of cells, in proportion as |\ jj T 1 

they grow; becoming finally a young H D I ' 

Sphceroplea. E B ) 

Such is a brief history of Sphoero- li ¥ / 

plea ammlinay in which the descriptions f I ^ « 

of M. Cohn are only slightly abbre- \ / \ 

viated. The strange details give birth ] I 1 

to feelings of profound admiration in / \ J 

the naturalist and thinker. Here are ' / 

plants placed at the bottom of the 

vegetable scale which are reproduced Germination of (magnified) 


by the emission of germs gifted with a 

movement of their own, and seemingly guided in their evolutions by 
a true kind of instinct. 


Fucack® are seaweeds which closely resemble Confervaceae both 
in structure and local habitat. They differ in their mode of repro- 
duction, the antheridia and sporanges being contained in small 
spherical cayities which raise the epidermis of the frond in a wart- 
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like manner, and finally open upon the surface by a pore or minute 
mouth, to allow of their escape. These cavities, or conceptacles, 
also contain antheridia filled with antherozoids. Some of them are 
used as food, as Alaria esculenta and Fucus vesiculosus^ which are 
eaten by the inhabitants of Scotland and Ireland, and the natives of 
the shores of the Pacific. They have also been extensively employed 
for industrial purposes, both in our own and other countries, in the 
manufacture of kelp, glass, and especially iodine, which is extracted 
from many species. 

Dr. Lindley divides the order of Fucacea into the three following 
sub-orders, each distinguished by its own peculiarities : — 

f Frond mono- or pleio-siphonous, without') Including^ Hydrogastrum 
r Vauchrri^ 3 bark, the utricles forming a lateral branchlet, f and Vaucheria Dasycladus, 
1 . ^ proceeding from the upper joint, sometimes C Ectocarpus, Batrachosper- 

(.from the lowest. ) mum, and Chordaria 

{ Frond polysiphonous. barked and jointed,") Includmg Sphacelaria, 
vesicles scattered over tne surface of the frond, f Dictyosiphon, Laminaria, 
or in heaps. .land Sporochnus. 

{ Frond polysiphonous, often bladdery, vesicle8\ 
sea ted in nolfow conceptacles formed of a folding- 1 Including Lcmanea, Fu- 
in of ih< frond, pierced by a pore and surrounded ) cus, Cystoseira, Sargassum, 
by flocks; conceptacles scattered or collected / Tuibinaria, and Seirococcus 
upon a receptacle. ) 


Two species of Sargassum, S. vulgare and S. bacciferum, are 
frequently found on our shores as far north as the mouth of the Clyde 
and the west coast of Scotland ; but they are mere waifs and strays 
cast with other tropical productions on our shores. They are the 
“Gulf-weeds” which form floating meadows in the midst of the ocean. 
“ Midway the Atlantic,” says Maury, in his “ Physical Geography of 
the Sea,” p. 88, “in the triangular space between the Azores, Canaries, 
and the Cape de Verde Islands, is the great Sargasso Sea, covering an 
area equal in extent to the Mississippi valley ; it is so thickly matted 
over with the Gulf-weed that the speed of vessels passing through it 
is often retarded. When the companions of Columbus saw it, they 
thought it marked the limits of navigation, and became alarmed. 
To the eye, at a little distance, it seems substantial enough to walk 
upon.” 

Tufts of Vaucheria are formed of a network of cylindrical fila- 
ments, branching and continuous, enclosing green granules and a 
colourless mucilage. This small plant, common enough in marshy 
places, is rendered very remarkable by its diverse modes of repro- 
duction. It has been the subject of most interesting and minute 
investigations made by Thuret and Pringsheim. Its reproductive 
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spores are, as we shall see, gifted at one period of their existence 
with a true movement, one might almost believe them to be mobile 
animals. This very remarkable fact shows how difficult it sometimes 
is to establish precise differences between plants and animals, and to 
define absolutely the limits of what are sometimes called the king- 
doms of Nature. 



The extremity of the filaments of this plant are swollen into a 
club-like form, and the green matter is condensed there until it 
assumes a blackish tint. In Fig. 304 are represented the successive 
alterations which the extremity of Vauc/ieria presents at the moment 
when the work of reproduction is in progress. The letters a h c d e 
indicate the progressive modifications which takes place. According 
to M. Thuret, the granules separate themselves slowly, the one from 
the other, towards the base of the club-like swelling, leaving there a 
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vacant space. The granules now approach each other again, and once 
more form a junction. But then a great change takes place, for this 
singular operation seems to determine the separation of the mother 
plant from the reproductive body or spore. Henceforth the spore is 
invested with a proper membrane, and possesses a distinct organisa- 
tion. This is the moment when the crisis approaches. The upper 
extremity of the spore begins to protrude (Fig. 305) ; at the same 
time it begins to turn on its axis so completely that the granules con- 
tained may be observed passing rapidly from right to left, and from 
left to right, as if they moved in the interior of a transparent cylinder. 
The narrow opening by which the spore seeks its egress produces a 
very marked state of strangulation. In a few moments it succeeds 
in disengaging itself and throws itself into the water. 

• Once detached from the mother, the individual spore 
now, as represented in Fig. 306, continues to turn upon 
itself unceasingly, but with a very irregular motion, its 
movement being now quick or slow in one direction, 
and now in anothei. - (ienerally it gains the edge of the 
object-glass on which the observation is being made, as 
Fiff 306.^ if it sought to escape from its prison-house. Sometimes 
(magni*- its motion is arrested for an instant, and immediately it 
resumes its more active career. 

The whole surface of the spore is covered with vibratile cilia 
(Fig. 307), which, however, are quite invisible from the rapidity of 
their motion. In order to see them properly it is necessary to stop 
them by means of some reagent, such as opium or iodine. The 
effect of this application is very remarkable. The opium reduces 
the movements of the spores of the Vattche^'ia so as to admit of 
the play of the organs being quite perceptible. The iodine arrests 
them suddenly, and makes their motion more perceptible from 
the suddenness of their arrest. The solution of iodine employed 
by Thuret contained only the one seven-thousandth part of that 
substance. 

This observer has succeeded in following the movements of 
a spore of Vaucheria in water during more than two hours. When 
the cilia finally cease to move, the spores remain immovable, 
and soon begin to germinate (Fig. 308), giving birth to a new 
VaucJieria. 

Unger’s remarks upon the clubbed Vauckcf'ia,^ V. e/a7>a^a, are 
highly interesting. While examining this plant it seemed to him that 
the vesicular summits had the power of contraction, and that by 
this process they expelled the contained spores, which, after expul- 
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sion, ascended to the surface of the ^^ater. Happening to look at 
the surface of this water, he was surprised to find it covered with 
small globules of unequal size, swimming freely here and there, and 
gliding round globules that remained motionless, stopping and again 
setting themselves in motion, like animated beings. The next day a 
great number of these globules aggregated round the bubbles of gas 
disengaged from the Cofifcn^a^ and floated at the surface — some dark 
green, others round or elongated, but evidently in a state of germina- 





Fiej ^07 Fig 308 Fig. '^09 

Sport \Mth Its Cilia Young i'auiherta Anthcndium and bporange of Vaucherta 

(ungnihed) (magnified). little before fecundation (magnified) 


tion. Other globules were oval, dark at one extremity, and almost 
transparent at the other, hich swam freely about ; ithin the space 
of an hour he succeeded in tracing not only the diminution of 
ajiparent vitality in these mobile globules, but their subsequent 
development into germinating plants. 

'J’he French botanists are more cautious in expressing their views ; 
they dare not pronounce upon the animality of these beings ; and 
the researches of M. Decaisne prove beyond a doubt the vegetable 
nature of the so-called zoospores, a doctrine to which the more 
eminent English physiologists had long given their adhesion. 

When the spore has become fixed, it develops itself regularly ; its 
progress is easily followed under the microscope. The elongation of 
the filaments takes place, so to speak, under the eye. 

Besides these non-sexual multiplications by zoospores, there has 
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been recently discovered in the same plant a true sexual reproduction, 
produced by the assistance of two distinct organs, borne at a little 
distance the one from the other on the filaments. The antheridiuni 
(Fig. 309, b) is a sort of short branch, re-curving as it were upon 
itself, like a snail or small horn. The other, a, is a sort of shell, 
light and thin, and fashioned like a beak, which is the sporange. 
These two organs are separated the one from the other upon the 
tube which carries them by a transverse chamber. In the interior of 
the sporange, and towards its base, certain green granules are found, 
while towards the beak is a colourless matter, very finely granulated. 
At the extremity of the antheridium, which is bounded by a thin 
partition, a great number of small spindle-shaped corpuscles are 
found, more or less surrounded by a colourless mucilage. 

Such is the state of things when fecundation takes place. At this 
moment the membrane of the sporange is broken at its tip, and some 
of the matter contained in this sac is poured out through the opening 
(Fig. 310). Immediately after the sporange opens, the antheridium, 
by a marvellous coincidence, opens also at its extremity, and pours 
out its contents. The innumerable spindle-like corpuscles of minuto 
size, that is to say, antherozoids, now issue from the antheridia. They 
penetrate the adjacent opening of the sporange (Fig. 311), filling it 
almost entirely. Arrived at the surface of the mucous and granular 
layer, which prevents them, by its consistence, from penetrating 
further, they advance and retire, continuing this backward and 
forward motion during the next half-hour, presenting a most sin- 
gular spectacle to the observer. A partition is then formed in 
advance of the mucous layer, which prevents the further action 
of locomotive corpuscles from exercising themselves upon it. 
These movements will endure for another hour; but they become 
gradually slower and slower, ceasing entirely at the end of a 
few hours. 

It is after the introduction of the antherozoids into the sporange 
that a Urge cell or spore foims itself in the interior of the sporange, 
which completely fills it. At first greenish, this cellule becomes 
paler by degrees, and presents in its interior many larger bodies of a 
dusky brown (Fig. 312). Sometimes it is isolated from the tube in 
consequence of tlie membrane of the sporange beginning to 
decompose. At a certain time — ^that is, in about three months — 
this spore begins to recover its green colour ; it becomes elongated 
slowly, and soon assumes the form of a young tube of Vaucheria, and 
in a short time it is a perfect reproduction of the mother plant 
(Figs. 313 and 314) 
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Such is the double and singular mode of fecundation in the 
Vaucheria. It was foreseen by Vaucher, who recognised the first, 
and suspected the importance of the antheridia ; but we are indebted 



to Pringsheim, an able German anatomist, for the comjdete and 
circumstantial relation which is here presented. 

I'he Fucus vesiculosus (Fig, 315) is the commonest and best 
known of all the marine algae. It is found on all the shores ol 



^ ‘S'* 3*3. 3^4 —‘Spores of Vaucheria germinating (magniiied^. 


Europe 5 and in the North Sea it grows so abundantly that it is used 
for domestic purposes, such as roofing houses. It is also cut twice a 
year in some places, in order to extract carbonate of soda from its 
ashes. The plane part of its bifurcated frond is studded with 
globular vesicles, or air-bags, which are probably intended to sustain 
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the plant in the water and perform the functions of the swimming 
bladder in fishes. Certain minute tubercles invest the extremity of 
the bifurcations of the frond. 

If portions of the plant are taken out of water at the time when 



Fig 315 — Fuats 1 isu ulosus 


the tubercles are fully developed, it is sometimes observed that their 
orifice is closed by a drop of reddish liquid, while other portions of 
the same plant present m similar circumstances a sort of secretion, 
no longer red, but olive. 

This change of colour seems at first glance to indicate a physio- 
logical difference in the tubercles borne upon the different fronds. 
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The fact seems to be that each of these tubercles is only a cavity or 
conceptacle, enclosing in the one case a fecundating apparatus, in 
the other a fruit-bearing organ ; and these organs are borne upon 
separate tubercles. Fucus vesictilosus may therefore be considered as 
iiicucious. “The fructification of the Fuceae,’^ says M. Thuret, “i«* 
contained in small spherical cavities situated beneath the epiderm, 
called conceptacles. I'hese are completely closed at first, but open 
eventually ; they open at the surface of the frond by a small pore, or 
mouth, through which the reproductive bodies escape, assisted by 



Fig 3ifi —Transverse section of the Conceptaule (magnihed) 


jointed and branched hairs, or cilia, which line the conceptacle 
which supports the antheridia, and it is at their base that the 
spores are fixed. In certain species, sporanges and antheridia are 
found in the same conceptacle ; in others, on the contrary, these 
organs are produced in different conceptacles, and on different 
individuals.” 

'fhe male conceptacle of F, vesiculosns (Fig. 316) is found to 
contain small ovoid, transparent sacs. These are the atitheridia 
which are inserted or supported upon the branched reticulated hairs 
which line the conceptacle. They enclose at first granular and 
colourless matter, but in time it condenses into little bodies forming 
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a greyish mass, sprinkled with orange or reddish spots. These 
corpuscles are the antherozoids, which are so packed that neither form 
nor structure can be recognised. The antheridia of Fucus, Ozothallia, 
Pelvetia, and Himanthalia, have a double envelope ; that is, the sac 
in which they are contained is itself inclosed in another of the same 
description, which remains fixed to the hair on which it was pro- 
duced, while the inner one is expelled through its summit and falls 
into the conceptacle, whence it glides as far as the mouth. The 



antherozoids which fill it soon become violently agitated, the sac 
opens at one or both ends, through which they force their way into 
the water, and disperse. In Halidrys, Pycnophyc us, and Cystoseira, 
the second envelope is absent, the outer sac only is found attached 
to the jointed hairs, and the antherozoids are compelled diiectly and 
in a mass, remaining for a time in ceaseless struggling, and turning 
upon one another before dispersing in the liquid, wheie they move 
with great vivacity. Their locomotive organs consist of two cilia, 
greatly attenuated, the shorter of which appears to be inserted at the 
smallest extremity of the body, which is always in advance during its 
progress 'I'he second cilium is drawn behind the corpuscle. 
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In what botanists designate the female conceptacle of Fucus 
vesiciilosu^ (Fig. 317), certain membranous sacs, more or less spherical 
or ovoid, are found, enclosing a rounded opaque 


mass, of a greyish brown, divided into eight parts. 
These sacs or sporanges, are borne upon a short 
peduncle, and surrounded by articulated filaments. 
When the sporange opens, as the antherozoid does 
at a given moment, the mass which it contains is 
set at liberty, still preserving its original form, so 
long as an inner sac which exists is sufficiently 
strong to hold it together. But matters do not 
remain long in this state ; the spores isolate them- 
selves more and more in the membranous envelope 
which confines them, and finally they become free. 
They are then perfectly round, of an olive yellow, 
and absolutely destitute of skin. 

M. 'I'huret, to \\diom we are indebted for some 
excellent observations on the structure of these 
vegetables, has established by his experiments 
what becomes of the spores when disengaged 
from their envelope. “ If the male fronds, which 
are easily recognised by the yellowish colour of 
their receptacles,” he says, ‘^are placed for a short 
time in a humid atmosphere, an effect is produced 
analogous to what has been described in the 
female. The antheridia, expelled in immense 
quantities from the conceptacles, form on the 
surface of the frond at each ostiole^ or mouth, 
small viscous protuberances of an orange colour. 
When a portion of the viscous matter is detached 
with a needle’s point, and examined with the 
microscope in a drop- of sea-water, it is seen that 
it is entirely composed of antheridia, which almost 
immediately discharge the antherozoids which 
they contain. These move about with the utmost 
activity, and their movements are prolonged 
sometimes till the next day, diminishing in their 
intensity, however, and by the third day at latest 
they have become decomposed. 



Fig. 318 .— nodosus 


^‘In order to fecundate the spores and pre- 


pare them for germination, it is necessary to mix them with the water 


which contains some antheridia. If the experiment is made upon a 
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glass plate, and the antherozoids are present in considerable quantities, 
one of the most curious spectacles which the study of these interesting 
plants can produce will be presented to the observer. The anthero- 
zoids, attaching themselves in great numbers to the spores, communi 
cate to them, by means of their vibratile cilia, a movement of rotation, 
sometimes very rapid. Sometimes the entire field of the microscope 
is covered with these thick brownish spheres, bristling with anthero 
zoids, which roll themselves about in all directions, surrounded with 
swarms of these corpuscles. 

“In about half an hour, rarely longer, this movement of the 
spores ceases ; the antherozoids continue, however, to be agitated 
for some time, but with diminished activity, until all movement is 
finally arrested. From the day after the spores are thrown into 
contact with the antherozoids they are already invested with a mem- 
brane.” 

M. Thuret remarks on this movement of rotation among the 
spores, that the phenomenon, however curious, does not perhaps 
merit much consideration. He does not think it necessary to the 
fecundation of the spores, and does not admit that the movement 
takes place in Nature. 

CERAMiACEiE are seaweeds distinguished by theii rose and purplish, 
rarely olive or violet, colour, hence called Rose- tangles. They are 
cellular, or rather tubular, unsymmetrical bodies, their cells being 
occasionally only polygonal. They are multiplied by means of 
tetraspores and sphaerospores formed in fours, or within a transparent 
perispore, or mother cell. The variety in their fructification, as Dr. 
Lindley remarks, “ seems to indicate their being the highest form of 
Algales.” They are entirely marine species, and, according to 
Endlicher, they chiefly abound between the 35” and 48° N. lat, 
diminishing in number towards the pole and the equator, and being 
rare in the southern hemisphere. It is among the genera of this 
order that the more gelatinous Seaweeds occur : the material out of 
which the swallows constnict the edible nests so valued by the 
Chinese has been supposed to be Gelidium. Plocaria compressa and 
Chondrus crispus possess similar qualities. Rhodomenia palmata^ the 
Dulse of the Scottish coast, the Dillesk of Ireland, and the Saccharine 
Fucus of the Icelanders, is eagerly sought on the coasts throughout 
the maritime countries of Europe. 

The CHARACEiE are aquatic plants, composed of an axis consisting 
of parallel tubes, which are either transparent or encrusted with car- 
bonate of lime, and of whorls of symmetrical tubular branches ; they 
are multiplied by spiral-coated nucules filled with starch. Among the 
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most obscure creations of the vegetable world in regard to their re- 
productive organs, their transparency makes them interesting objects 
of investigation, and they were the first in which an actual circulatiou 
of sap was observed. They inhabit stagnant, fresh, or sea water, and 
live always immersed, giving out a fetid odour, and having a dull 
greenish colour. Their steins are regularly branched, brittle, and suj' 
rounded here and there by smaller branches or whorls, the axils ol 
the uppermost whorls concealing the reproductive organs, consisting 
of a nucule^ or sporange, and a glohtde representing the antheridium. 

The order consists of three genera, Chara, Nttella, and Charopsis; 
the first containing on the outsides of its central tube a thick layer of 
calcareous matter, which is the result, according to Greville, of the 
peculiar economy of the plant itself, and according to Brewster, 
analogous to the silicious deposit on Equisetum. NiteUa, on the 
contrary, is transparent, and free from all foreign matter. This 
property seems to have recommended it as a subject for experiment. 
If the stem of any transparent Chara is examined with a good micros- 
cope, a distinct current will be seen to take place in every tube of 
which the plant is composed, setting out from the base of the tubes to 
the apex, and returning in C. vulgaris at the rate of about two lines 
per minute ; this movement is destioyed by the application of a few 
drops of spirits, by pressure, or by lacerating the tube. M. Thuret's 
account of the structure and action of these plants is interesting : — 
‘*The antheridia in all the species are in the form of orange-red 
globules, immediately below the spore-cases. These globules consist 
of eight slightly concave triangular valves, crenulate at the edge, the 
crenulatures dove-tailing together so as to form a sphere when united, 
each crenulature corresponding to a partition directed towards the 
centre of the cell, occupying about a third of the breadth of each 
valve ; that part which is turned towards the centre of the antheridium 
is clothed with a lining of red granules, the rest of the cell containing 
a colourless liquid which gives it transparency, and produces the 
appearance of the antheridium being surrounded by a whitish ring. 
To the centre of each valve is attached an oblong vesicle filled with 
orange-coloured granules arranged in lines, and presenting a very 
remarkable circulation. The eight vesicles emanating from the eight 
valves converge in the centre of the antheridium, where they are 
united by a small cellular mass ; while a ninth vesicle of the same 
nature, but larger and bottle-shaped, fixes the antheridium, its broad 
base being attached to a branch of the plant, while its other 
extremity, penetrating the four low^er valves, is fixed in the ceniral 
cellular mass of the antherid. From this point proceed a number of 
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wavy transparent tubes divided by partitions, in each joint of which 
is borne a thr^-like antherozoid rolled up on itself several times. 
When these tubes are young their joints contain only a small 
granular mass forming a nucleus of oval form and ^eyish colour. 
This nucleus subsequently disappears, leaving a brilliant point en- 
circled with black on each side of the joint This is the first 
indication of the appearance of an antherozoid, and it is produced 
by the circumvolution of their thread-like body. By degrees the 
antheridium dehisces ; the valves or cells turn back on the branch, 
dragging with them the oblong central vesicle, to the extremity of 
which a portion of the cellular mass adheres, bearing the tubes 
filled with antherozoids. These now present themselves, under the 
microscope, twisting and turning in all directions in the cavity which 
contains them. They eventudly escape by a sudden movement 
which resembles the action of a spring. When free they resemble a 
thread twisted up into a corkscrew form with three or four turns, like 
the fragments of spiral vessels. The field of the microscope is 
quickly covered with little thread-like bodies swimming with a 
singular tremulous motion. They turn upon their axis, always pre- 
serving the screw form, for their spiral seems to be somewhat stiff. 
Their motion seems to be caused by the continual agitation of two 
long cilia of excessive fineness, which spring from a little behind the 
anterior extremity of the spird on which they seem to fold them- 
selves. The posterior extremity — namely, that which is dragged 
along by the advancing antherozoid — ^is granular, thicker, and less 
defined than the rest of the body. When the cilia diminish in 
activity, it is easy to see that motion originates at their base, and 
extends by waves in the direction of their length. Iodine, alcohol, 
ammonia, and the acids stop these movements, the cilia resisting the 
action of ammonia longer tiian the other parts of the antherozoids.’’ 
The phenomena which he has described M. Thuret considers 
unquestionably of the same nature as in the Mosses, their function 
being, as he believes, impregnation ; to which purpose the sporan- 
gium seems to be specially adapted, being surmounted by five cells 
surrounding a small canal, fonning, when young, a sort of stigmatic 
coronet, which disappears at a later period, when the reproductive 
body h^ arrived at a certain stage of growth. 

Alliance II. — Fungales. 

The Fungi, or Mushrooms, form an extensive section of 'J'hallo- 
gens. Their best-known form is the Mushroom. But the Alliance 
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includes forms of infinite diversity, the least noticeable of which 
perhaps are the minute kinds which appear in and upon decom- 
posing fluids^ and as vegetable parasites upon many living animals 
and plants. All alike, however, consist exclusively of cellular tissue, 
although they differ widely in their outward appearance, and 
especially in the nature of their reproductive organs. Fungi, in fact, 
may be divided into two great sections, characterised by the mode in 
which their reproductive bodies are formed. In one section minute 
bodies, called sporidia, are contained in enlarged cells, called asci. 
But in the section to which the Mushroom belongs the spores are 
simply the terminal joint or joints of the component threads or cells. 
Fungi vary widely in form, size, colour, and duration ; but one of their 
most common characteristics is rapid growth and brief duration. 
The most conspicuous species are distinguished by elegance of shape 
and bright glossy colours j but nothing can exhibit greater extremes 
of development if the highest and lowest forms are contrasted ; the 
large fleshy Boletus^ for example, which grows on the trunks of 
trees, and the microscopic Mould, composed of threads much too 
delicate to be distinguished by the naked eye. Viewed in their 
whole extent, the Fungi may be described as cellular flowerless 
plants, nourished through their thallus or mycelium^ living in air 
destitute of gonidia, propagated by spores, colourless or brown, and 
sometimes enclosed in asci. 

The Fungi are very extensive as regards genera and species. 
New forms are being constantly added. “ In their simplest forms,” 
says Dr. Lindley, Fungi are little articulated filaments, composed of 
simple cellules placed end to end; such is the mouldiness found 
upon various substances, the mildew of the Rosebush, and, in short, 
all the tribes of Mucor and Mucedo; in some of these the joints dis- 
articulate and appear to be capable of reproduction; in others, 
spores collect in the terminal joints, and are finally dispersed by tlie 
rupture of the cellule that contained them. In a higher state of 
composition they are masses of cellular tissue of a determinate figure, 
the whole centre of which consists of spores attached, often four 
together, to the cellular tissue, which at length dries up, leaving a 
dust-like mass, intermixed more or less with flocci, as in the puff- 
balls ; or sporidia, contained in membranous tubes, or asci, like the 
thecae of Lichen.s, as in Spharia, In their most complete state they 
consist of two surfaces, one of which is even and imperforate, like 
the cortical layer of Lichens; the other, separated into plates or 
cells, and called the hymmiuniy to whose component cells, which 
form a stratum resembling the pile of velveti the spores are attached 
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by means of little processes, and generally in fours, though occa- 
sionally the number is either less or greater. 

A most formidable array of Fungi which are parasites on man 
and livnng animals, can be adduced. Still more numerous are 
those which infest fruits and vegetables. Smut in wheat and other 
cereals is produced by Ustilago carbo; rust is produced by Pucdnia 
graminis. The potato disease, which caused such distress in many 
quarters of the globe a few years ago, is due to the attack of 
Feronospora infestans; the spores of which, according to Berkeley, 
are supposed to attack the leaves, causing disease in them, which 
afterwards extends to the tubers. The dry rot in timber is another 
form of Fungus. 

Fries, whose work is the foundation of most of the modem 
arrangements of this immense family, separates them into six 
classes. 

The following arrangement taken from Berkeley, is essentially 
that of Fries with slight modifications : — 


Division i.— Sporifera. Spores naked. 

Class I. Hymmomycetes , — Hymemum free, mostly naked, or if enclosed 
at first, soon exposed. 

Class 2. GasUromycetes. — Hymenium enclosed m a peridium, seldom 
ruptured before maturity. 

Class 3. ConiomyceUs . — Spores mostly tenninal, seated on inconspicuous 
threads, free or enclosed in a perithecium. 

Class 4. Hyphomycetes. —Spores naked, variously seated on conspicuous 
threads which are variously compacted ; mostly small in proportion 
to the threads. 

Division 2.— Sporidiifera. Sporida in asci 

Class 5. Physomycetes . — Fertile cells seated on threads, not compacted 
into an hymenium. 

Class 6. Ascomyceits.— Asci formed from the fertile cells of an hymenium. 


Fungi are leafless, stemless, and rootless ; they respire, producing 
thereby carbonic acid, like tlie flowers of plants and animals. 

The organs of vegetation and those of reproduction are quite 
distinct. The first are composed of a felt-like substance, consisting 
of very thin interlacing filaments, termed mycelium. This mycelium 
is subterranean, not very apparent, and often doomed to immediate 
destruction. It is upon the mycelium that the apparatus of repro- 
duction, large in size compared with the organs of vegetation, and 
often different in kind for the same species, develops itself. This 
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multiplicity of reproductive organs is recognised in certain species 
of which we shall have occasion to speak ; the Oidium T^keri, 
which attacks the Vine, is supposed to be a particular state of an 
Erysiphe, a genus in which five distinct kinds of reproductive appa- 
ratus is noted. 

Fungi exist under the most opposite conditions, and in every kind 
of locality. Some appear on the surface of the earth, as the cultivated 
Mushroom, the edible Boletus, the Morel, the Puff-ball, &c. Some 
grow upon the trunks of trees, upon branches, and upon leaves; 
others, as the Truffle, are found buried in the earth at a considerable 
depth. Thousands of small species live as parasites upon other 
plants; the Oidium Tuckeri on the Vine, Peronospora infestans 
on the Potato. Others attack animals. No one is ignorant that 
the malady which destroyed so many silkworms in tibe nurseries 
in the south of France was produced by a Fungus which de- 
veloped itself in the interior of the living larvse. In short, 
these microscopic and encroaching objects attack even the skin 
and mucous membrane of man and animals, producing new and 
dangerous diseases. 

Mushrooms in many countries are a source of nourishment to the 
poor, who look for their return as a providential manna. But others 
conceal a mortal poison. Animals, such as worms, insects, and snails, 
feed upon them. It is not, therefore, without use that Nature has 
scattered them with so much profusion over the globe. It would be 
out of place to enter here upon an elaborate consideration of Fungales 
in general. We must therefore limit our remarks to a few types 
selected from the best known species among those which interest us 
from their utility, or from the dangerous maladies to which they give 
birth. 

The common Mushroom {Agaricus campestris) will serve as an 
example of the class Hymenomycetes. This species, commonly raised 
for the table (Fig. 319), consists of a footstalk, or stipes^ ranging from 
an inch and a hdf to two inches and a half in height. When young, 
they resemble little balls, usually called Button Mushrooms. After- 
wards, when the stalk appears, the cap separates, and it becomes 
convex or slightly conical, of a white or palish yellow, with rose- 
coloured gills, and a thick white fleshy cap. At a more advanced age 
the cap becomes concave, the colour grey, and the gills nearly black, 
A whitish membrane, like a species of veil, at first entirely covers the 
young gills, forming afterwards a sort of collar, more or less perfect, 
round &e stalk. 

The Field Mushroom grows naturally upon the grass sward where 
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it IS exposed to the sun It is also obtained by culture in dark places 
where there are heat and moisture, as in caves and quarries. But it 
IS necessary to guard against its being confounded with other species 
which are dangerous poisons ; such are the Fly Mushroom {A 
tnuscartus) and A. vernus^ which is distinguished by the footstalk 



Fig 319 '^Agartcus cam/esif t t 


being bulbous at the base, enveloped as by a purse {volva)^ and by 
the colour of its gills, which are not flesh-coloured, as in A campestris, 
but of a pale whitish colour. That we may have some exact idea of 
the structure of the Mushrooms in general, let us consider the 
structure of the comestible species. 

Let us detach one of the laromae, or gills, which occupy the lower 
face of the cap. We shall readily observe, by looking at it through 
a lens, that the two surfaces are of a velvety texture , but it 15 
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only through the microscope that their true organisation can be 
appreciated. 

If a transverse incision is made in the thinner parts of these 
laminae perpendicular to their surface, we may assure ourselves that 
each presents three very distinct layers : the middle layer being 
in connection with the substance of the cap, and bearing the 
perpendicular elements of the two others. These elements consist 
of cells of three distinct kinds (Fig. 319, 4). The first are shorter 
than the others, carrying nothing at their free extremity; the next 
are a little longer, terminating in four points, which each bear a small 
spherical sac at their summit (Fig. 319, 5); the third are much 
larger, but have neither point nor sac at their extremity. 

We are assured by experiment that the little sacs, disposed in 
fours at the summit of the centre cells, are the reproductive organs, 
which germinate and reproduce the mother plant. We call them 
spores; the cellules which support them are called basidia. The 
result of the germination of these spores is that mycelium of which we 
have already spoken as being the vegetative apparatus of the Fungi, 
which is seen in the form of filaments at the foot of the Mushroom in 
Fig. 319, I. Fragments of this mycelium can multiply the plant 
much as a fragment of rhizome of a phanerogamous vegetable does. 
It is on this principle that gardeners sow the mycelium, which they 
term mushroom spawn, and which may be preserved for many years 
without losing its germinating properties. In cultivating Mushrooms 
a hotbed is prepared, consisting of horse-dung, covered with a bed of 
earth of about three feet thick, in which the mycelium is planted, 
watering it from time to time in order to maintain a certain degree of 
liumidity. In a short time small tubercles will appear, which at a 
later period become young mushrooms. 

The Truffle, belonging to the class of Ascomycetes, has its 
membranous sporangia, or asci scattered on a serpentine vein-like 
h)rmenium, and enclosed in a stout coat or peridium. The species 
are very generally diffused over the temperate parts of the globe, 
growing ten or twelve inches beneath the surface of the soil. 

The Common Truffle (T, cestivum) is of irregular form, nearly 
black in colour, and warty in appearance. It seems to affect the 
soil covered with woods, especially oak and beech woods, but there 
is no reason to suppose that there is anything approaching a parental 
bond between the Truffle and the roots of trees among which it grows 
by preference. It develops itself by sporidia, which make their 
appearance in the matured plant. They are singularly small, some- 
tiling less than the one-thousandth part of an inch in length. When 
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the truffle is left after maturity to decompose in the sun, these 
sporidia produce whitish filaments, analogous to the mycelium of 
the Hymenomycetes. 

If we examine the soil of a truffle bed in Poitou, in the month of 
September for instance, we find that it is traversed by great numbers 
of these white cylindrical threads, composed of microscopical fila- 
ments. These threads are divided into cells by internal transverse 
partitions, and are in continuation with a floccose mycelium of the 
same nature, which surrounds the young truffles, forming round them 
a sort of white packing, some twentieth part of an inch thick. These 
filaments connect themselves directly with the external layer of the 
young truffle. But this enveloping network is soon destroyed; at 
first slowly and partially, then entirely, and the truffle appears com- 
pletely isolated in the soil. The structure of the Truffle is much 
more complicated than was formerly imagined ; and we are indebted 
to the works of the brothers Tulasne for much that we now know 
respecting the organisation of this singular vegetable. 

The young Truffles present very irregular sinuous cavities, 
partially communicating with each other, which end sometimes on a 
single opening corresponding with an exterior depression, sometimes 
on many points of tlxe surface. When more advanced in age they 
are traversed by a double system of veins — the one white, the other 
coloured. The coloured veins are continuous with the exterior tissue 
which composes the envelope. In their middle parts they are 
formed of a network of filaments running also in the same direction, 
whence issue shorter filaments perpendicular to them, whose swelling 
extremities become the asci. The white veins seemed to be formed 
by the elongation of sterile filaments intermingling with the asci, 
between which air is found to interpose itself They come out on 
the surface in one or many points. The sporidia contained in the 
asci, whose forms are much varied, though constant for the same 
species, are limited in number, which rises from four to eight Their 
external membrane is soft, downy, or reticulated. 

The Tuber brumcUe^ melanosporumy cestivum^ and mesentericum are 
the only species sought for in France. T cestivum grows abundantly 
in various parts of England, where it is gathered about the size of a 
large walnut, having a peculiar smell, and something of the flavour 
of the mushroom. In Algeria Terfesia leanis occupies the place of 
the Truffles of Western Europe. The large Mylitta Aus/ra/tSf which 
attains a weight of more than two pounds, is known by the natives of 
those regions as native bread, and is supposed to be allied to the 
Truffles. 
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'Hie Truffles especially affect a calcareous soil, or a mixture of 
clay and chalk. In France they abound in Poitou, Touraine, the 
Vivarais, the Comtat-Venaissin, Provence, at Brives, and at Cahors. 
They require for their full development a shaded soil, rendered 
fertile by the decomposed leaves and fruit which annually fall from 
the sheltering trees ; at the same time it must be disintegrated by 
the subterranean network of the roots. The oak and elm are the 
trees most favourable to its growth. The truffle is sought for by hogs 
trained for the purpose. Having indicated the spot by slightly 
scratching it, they generally leave to man the labour of digging it out 
of the earth ; but if the soil is sufficiently permeable, they do not 
pause in their scratching until they have seized the truffle. In 
Burgundy the sheep-dog, and in Italy the water-spaniel, are trained 
and employed for the purpose. But dogs only seem to hunt the 
truffle from love of or obedience to man. The hog is more given to 
egoism ; he loves the truffle, and hunts it out for his own use. The 
trained hog, when on the traces of one, is immovable, with nose over 
his prize, waiting till it is dug out. Nor does he wait long, but, 
unless prevented, seizes and devours the odorous prey himself, with 
the least possible delay. In Upper Provence a hog trained to truffle- 
hunting is worth 200 ftancs. 

The Morel {MorckcUa escidmtd)^ like the Truffle, belongs to the 
class Ascomycetes. This Fungus has a stalk from one to three 
inches long ; a spherical hollow cap, the size and shape of an egg- 
cup, of a pale brown or even grey colour, and deep pitted over its 
whole surface. It grows in orchards and woods, springing up in 
early spring and summer, and is generally believed to abound in 
woods where fires have been made. The country people in Germany 
were so persuaded of this, that they made a practice — ^until the custom 
was put down by law — of firing the woods in order to obtain a crop ot 
Morels. The plant has a slight smell and an agreeable taste ; it is 
employed for various purposes in cookery, both fresh and dried. 

When the vast numbers and universal dissemination of Fungi 
are taken into consideration, together with their diversity of form and 
size, it is not surj-jnsing that botanists have been much puzzled over 
them. Fries discovered no fewer than two thousand species within 
the compass of a square furlong in Sweden. Of the Agarics alone 
above a thousand species are described. In size Fungi range from 
the minute species ( Tonda sporendonema) which is found to produce 
death in the common house-fly, and the Mouldy which M. Deslong- 
champs found in the air-cells of the Eider duck while alive, and 
which Professor Owen found in the lungs of a flamingo, up to the 
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Great Puff-ball, which is said to attain the diameter of a foot in 
a single night. 

Some writers have questioned the propriety of classing Fungi as 
plants at all; and it has been proposed to establish 



them as an independent kingdom, equally distinct 
from plants and animals. Others have adopted the 
unphilosophical notion that they are mere fortuitous 
developments of vegetable matter, called into action 
by special conditions of light, heat, earth, and air.” 
Fries thus argues against these notions. “ The spo- 
rules,” he says, “ are infinite, for in a single individual 
of Rdiadaria maxivta I have reckoned 10,000,000, so 
subtle as to resemble thin smoke, as light as if raised 
by evaporation and dispersed in so many ways — ^by 
the sun’s attraction, by insects, by adhesion, and 
elasticity — that it is difficult to conceive a place from 
which they could be excluded.” 

The Bunt or fungus which attacks the wheat-plant 
is Tilktia caries. It belongs to the class Coniomy- 
cetes. This must not be confounded with Ergots 
which is produced in Rye and some other grasses by 
one of the Ascomycetes ( Claviceps purpurea). From the 
investigations of Quekett it appears 
that the great mass of Ergot con- 
sists of the albumen of the grain 
in a diseased state. After the out- 
side is scraped off, the interior, 
under the microscope, is found to 
be composed of cells filled with 
globules of fatty oil. Outside of 
the ergotised grain are found a 
number of small oval or elliptical 
bodies about the one five-hundredth 
part of an inch long, containing 
smaller granules. These are spo- 
ridia of a fungoid plant, and are 
attached to filaments which de- 



Fig. 320 
liunt on Wheat 


Bun,«iGSin’ofWh«.t thcmselves early in Ae 

(magnified). gTOwth of the grain, produemg 


this diseased state. In this form 


Quekett gave the fungus the name of Oidium abortifaciefis. When 
the Ergot is sown in a damp soil the perfect fructification makes 
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its appearance as a short purple fleshy stalk, with a small globular 
head. 

Bunt grows in the interior of the ovary of the cultivated wheat 
(Fig. 320). At the maturity of the plant which it has invaded, the 
diseased grain is nearly of the size and form of the healthy grain 
(Fig. 321;, differing chiefly in its brownish colour and unequal divi- 
sion. The fungus would seem to originate in the flower of the 



Figs. 32a, 323, 324. —Germinating Spores of Bunt (magnified). 


wheat-plants; it involves the wasting of the stigmata and stamens 
of the parent plant. Having,” says M. Tulasne, “ subjected the 
pulverulent matter which fills the ovary to the microscope, and 
especially the parts adjacent to the periphery, which seemed to ripen 
more slowly, we recognise that spores attach themselves to it in great 
numbers by short peduncles, to a sort of trunk, or common, thin, 
colourless branches of a fragile nature, which seem to be re-absorbed, 
or at least to disappear, as the spores they engender approach 
maturity. The tissue constituted by them developes with the ovary. 
This proceeds until the whole ovary is crammed with spores of the 
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vegetable parasite. When a spore germinates,” says M. Tulasne, in 
continuation, “ its reticulated integument is broken at some point 
of its surface, but without regularity (Fig. 322), and a thick and 
flexible tube issues from the opening, which continues to grow till it 
attains the length of about fifteen times the diameter of the spore. 
This rarely fails to be crowned with a sheaf and a bundle of 
secondary spores (Figs. 323 and 324). These are very slender linear 
bodies united into pairs in their lower part by a short and rigid band, 
which gives to the pair the form of the letter H. This bouquet of 
spores being matured, the primary spores soon perish. The repro- 
ductive paired-spores are then isolated from each other, dispersing, 




Figs 32s, 3?6 —Bunt— germimting spores of second generation (magnified). 


without dissociating themselves, on the surface of subjacent bodies. 
Some germinate quickly, and emit, especially towards their summit, 
very fine filaments, which quickly branch (Figs. 325 and 326). 
Others, and those in much greater numbers, give birth to tertiary 
spores, thickish oblong or arched bodies, which appear to be the 
most important agents in the multiplication of these plants. These 
germinate by emitting one or many very fine filaments at certain 
points of their surface.” 

Smuts are another group of parasitic Fungi belonging to the 
Coniomycetes. The spores are simple, deeply seated in the tissues 
of the affected plant, and ultimately forming an irregular powdery 
mass. The Smut, properly so called {Ustila^o carbo), particularly 
attacks oats and barley. It develops itself in the parenchyma of the 
floral envelopes, in the axes of the spikelet, and in the rachis of 
these Graminese. When the wind has dispersed the spores of the 
parasite, the plant only remains a blackened skeleton, and scarcely 
recognisable. The presence of the Fungus involves the abortion 
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more or less complete of the organs of the flower which it has 
attacked, the sterility of the spike, and a notable alteration of the 
normal structure. 

Another species, UstUago Maydis^ with black spores, is equally 




Fig 3^7 — Smut on Maue Fig 338 — Section of an Ovary 

of Maue 
attacked by Smut 


disastrous to the cultivators of Maize or Indian Com Fig. 327 
represents a spike of maize with white grains Fig. 328 presents 
the vertical section of an ovary surrounded with bracts, tumefied by 
the presence of the Fungus. The black spots indicate the forma- 
tion at these points of the black powder of the Ustilago Maydts, 
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This Fungus attacks also the stem, producing upon it excrescences 
more or less voluminous and deformed. “ In dissecting the ordinary 
excrescences while they are still gorged with juices, says M. Tulasne, 
“we find them to be formed of a parenchyma of large cells, 
frequently with hollows, and traversed by a small number of fibro- 
vascular bundles; the bracts and ovary infested by the entophyte 
present an analogous structure. The chasms in this parenchyma, 
and frequently even the interior of its constituting cells, are filled 
at whatever instant they are examined before the final pulverescence 
of the Ustilago takes place, with the matter of the Fungus. It is a 
mucous, gelatinous, and perfectly colourless substance, which separates 
little by little into small polyhedral rounded masses, which, clothing 
themselves with a tegumentary system, become spores.” 

The Vine Fungus, which is the Oidium Tuckeri of Berkeley, is 
supposed to be a state of a species of Erysiphe — a genus of small 
Fungi which the world has a great interest in being acquainted with. 
The elegant structure and varied form ot some of these minute Fungi 
had fixed the attention of mycologists upon them long before the 
unforeseen result of M. Tulasne’s investigations became known. 
These microscopic plants possess, according to M. Tulasne, no less 
than three kinds of reproductive apparatus, which make their appear- 
ance successively, and the Fungus destructive to the vine is only a 
species of Erysiphe^ which runs through the first two phases only of 
the evolution of its reproductive organs. 

The vegetative organs in Erysiphe consist in a mycelium formed 
of fine thread-like filaments, furnished with suckers, the form and 
functions of which remind us in many respects of the suckers of the 
Dodder-plant; this leads to the inference that in these Fungi we see 
parasites which live upon the green or living parts of vegetables, 
particularly upon the leaves. Certain filaments of the mycelium 
bear straight branches more or less numerous, which swell at the 
extremities into ellipsoidal cells, and constitute small bodies, often 
in the form of a chaplet of beads, formed of reproductive cells, 
analogous to the deciduous buds produced by some flowering 
plants. To this first reproductive system M. Tulasne gives the 
name of Conidia (Fig. 329). Another class of organs consists of 
spherical or ovoid vesicles, generally pedicellate, and filled with 
innumerable small oval or oblong corpuscles. This second system, 
represented in Fig. 330, he calls Pycnidia. 

Such are the two sorts of reproductive organs exhibited by the 
Oidium Tuckeri; it is, however, probably only a state of an unknown 
species of Erysiphe^ the last and perfect form of which has not yet 
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developed itself. This, the latest and most important form, con- 
sists in globular conceptacles, sessile, at first colourless, then yellow 
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filifonn appendages, whose form, dimensions, and position, vary with 
the species under consideration (Fig. 331). They are simple or 
branching, and frequently terminate in arms divided into pairs. In 
the bosom of the conceptacles are found sacs or sporangia^ variable 
also in number, generally ovoid, attached by a short pedicel to the 
base of the conceptacle. The number of spores, which are con- 
stant to each species, varies from two to eight. The conceptacles 
open irregularly in order to permit the spores or the sporangia to 
issue. 

Moulds were long supposed to have a very simple organisation, 




Reproductive Organ (Conceptacles) of Erynphe, 
magnified. 


Fig. 332. 

Mucor ^magnified). 


because they had been imperfectly observed. Even in our day they 
are very imperfectly known. It is now known, however, that some of 
them are endowed with multiple reproductive apparatus. The species 
of Mucor, which are the commonest of the Moulds, grow on organic 
substances in a state of decomposition, forming large cottony tufts, 
with vesicles full of greenish spores on the summit of long slender 
pedicels (Fig. 332). It has only recently been ascertained that the 
genera which had been named respectively Aspergillus and Eurotiuni 
are only two different and successive modes of fructification of the 
same plant ; Aspergillus being the young, Eurotium the adult state. 

The parasite which has proved so destructive to the potato belongs 
to the family of Fungi now under consideration ; and here also we 
note two modes of fructification ; one, namely, in which the spores 
are produced naked at the extremity of the filaments ; while in the 
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Other the spores are contained in vesicles. In^a recent memoir, 
M. de Bary, professor in the University>of Friburg in Breisgau, has 
directed attention to the very curious phenomena attending the 
germination of the naked spores, and it may be useful to present a 
resume of these interesting researches. 

The spores, or rather the so-called naked spores of the potato 
parasite, or the Peronospora infestans, present us with three distinct 
modes of germination. In the first process germination is indicated 
by the emission of simple or ramified filaments, which possess the 
power of penetrating the tissues of the potato by piercing the walls 
of its superficial cells. The second form of germination is characterised 
by the formation of a secondary spore, from the summit of which 




Fig. 333. —Germination of the Spores in Peronospora (magmhed). 



issues a simple tube, which in due course attains the length of two or 
three times its greatest diameter, expanding like a vesicle at the 
extremity. When all the plastic contents of the spore are enclosed in 
this terminal vesicle, it is isolated from the filamefitous portion by a 
partition, and thus constitutes a distinct cell. But this spore of the 
second order is a phenomenon of rare occurrence, and of secondary 
importance only, according to M. de Bary. In the third mode of 
germination the spores (Fig. 333, a) divide themselves into a certain 
number of polyhedric portions (Fig. 333, b), which in a short time 
begin to issue, one after the other, by a round opening (c), thus 
constituting egg-shaped zoospores furnished with two unequal cilia, 
the shorter directed forward, in advance of the corpuscle, and the 
other dragging after it (Fig. 333, d). The movement of these small 
bodies lasts for about half an hour, describing a circle, and becoming 
slower and slower until it enters a state of perfect repose. Now that 
it has become immovable, the zoospore takes a regularly rounded 
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form, giving birth on one side to a germ-tube, slender and airved, 
which lengthens rapidly in water. 

If the zoosporangia are sown upon portions of the nurse plant, 
and other circumstances are favourable, the zoospores which proceed 
from it attach themselves to the epidermis of these fra^ents, 
produce their usual germs, which, after spreading a short time on 
the outside, begin to enter the epidermic cells. Their extremities 
thus attached soon acquire a considerable thickness, and afterwards 
develop into a tube, which perfectly resembles the filaments of the 
adult mycelium in the Peronospora^ and soon insinuates itself into 
the internal tissues of the nurse plant. 


Alliance III. — ^Lichenales. 


Lichens are cellular plants, and of the simplest structure. They 
form irregular patches, more or less dry, according to their exposure 
upon the surface of stones, trees, and other bodies which they cover, 
while decorating them with a thousand varied hues of colour. These 
Thallogens live in the air, never in water. Their existence may 
endure for hundreds of years ; their growth and propagation are both 
excessively slow. They are found in all regions of the globe, from 
the tropics up to the poles. They grow on the summit of the loftiest 
mountains, in the plains and valleys, and at all intermediate heights. 
Near the limits of eternal snow, where all other signs of vegetatiofi 
have disappeared, on the edge of glaciers, and at 5ie nearest point 
to the pole which has been approached by man — the Lichens still 
vegetate. Humboldt and Boussingault found them growing near 
the summit of Chimborazo, and they are the last vegetable which 
are found on the slopes of Mont Blanc. 

In form these universally-disseminated plants are cellular, and 
formed of a lobed and foliaceous substance called a thallus, which 
consists of a cortical and medullary layer — ^the former being simply 
cellular, the latter both cellular and filamentous. Some species are 
crustaceous, when the cortical is coloured and the medullary layer 
chiefly differs in being colourless. “ The reproductive matter is ot 
two kinds : — i. Spores, naked, or lying in membranous and amyla- 
ceous tubes or thecse immersed in nuclei of the medullary substance, 
which burst through the cortical layer, and colour and harden by 
exposure to the air in the form of little discs, called shields. 2 . The 
separated cellules of the medullary la^er of the thallus ; these, called 
gmidiay are of a green colour, and he singly or in dusters beneath 
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the cortical layer of the thallus, or break out in clusters called soredia, 
or in cups called cyphelia ” (Lindley). 

Although Lichens, with one or two exceptions, are never im- 
mersed in water, they are said in all cases to be developed in 
humidity, and to be in that state mere Confervse ; but as soon as the 
humidity diminisljes, the under part dies, and an inert leprous crust 
is formed, which becomes the basis of the plant. Hence the two 
sorts of tissues — ^living cellules forming the vegetating part, and dead 
cellules which have lost their cohesion; the latter have lost their 



Fig, 334 ,— OfrwWa islandica. 


reproductive powers, while every part of the living stratum has been 
ascertained to possess reproductive properties. 

Some Lichens are employed in medicine, others in domestic 
economy, some in the art of painting. The Iceland Lichen (Cetraria 
is/andica)y Fig. 334, is demulcent, and is employed in many affections 
of the chest ; the great quantity of fecula which it contains renders it 
esculent. Sficfa ptUmonaria (the Lungwort Lichen), Fig. 335, is in 
Siberia a substitute for the hop in the preparation of beer. CMonia 
rangiferina is an excellent substitute for pasture to the reindeer, 
whose instinct readily discovers it, even under the snow. 

The Orchil^ produced by a species of RocceUay is a valuable dye, 
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and Lecanora tartarea is the cudbear of commerce, which is imported 
to the value of ^80,000 ^nually. 

One of the most curious of this family of Thallogens is Lecanora 
esculenta^ a lichen which is frequently met with in the mountains of 
the arid deserts of Tartary. It is found in great abundance in the 
Kirghis deserts to the south of the river Jaik. It seems to fall from 
the sky as a sort of miraculous manna. Men and beasts are 
nourished on it. But what is really remarkable is that it occurs in 



^'ig. 335 . — Sticta pulmonaria. 


the form of small globules, the size of which may vary from the head of a 
pin to a hazel-nut. They are found free, being attached to no other 
body, except probably when young. It follows from all this that the 
Lichen spreads itself rapidly ; it has vegetated and increased while 
the wind transported it from one place to another. The light mass 
which constitutes these Lichens is, in short, often transported by the 
air to great distances. The manna which supported the Israelites 
in the wilderness is supposed to have been a species of comestible 
Lichen of rapid growth, which the wind carried and spread out at 
their feet. These falls of the so-called manna are by no means rare 
in our days. In proof of this, one of the secretaries of the Turkish 
embassy, Fahri-Bey, wrote to me on the 22nd August, 1864, as 
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follows : — ** Last year, in the neighbourhood of Kutahia, in Asia 
Minor, after a great storm, accompanied with a heavy rain, the grains 
enclosed fell from the sky in great quantities. As a great dearth had 
prevailed there for some time, the inhabitants eagerly profited by 
the occasion, and made it into bread. In stating this fact for your 
information, I would beg of you to analyse them, and favour me 
with your opinion upon them.” The grains enclosed in the letter 
were the grains of the comestible Lichen, the Lecanora esculenta now 
under consideration. 

The thallus of lichens, which is sometimes imperceptible, may 
nevertheless attain the length of ten yards. The colours which it 
commonly presents are white, grey, yellow, citron, orange, green, 
brown, or black. As to its form, it is foliaceous in Parmdia; fruti- 
culosey in Usnea; crustaceom, in Squamaria; hypophlcsodaly or hidden 
under the epidermis of the trees, or under the woody fibres, as in 
Verrucariay Xylographay &c. 

In order to give some idea of the anatomical stnicture of the 
thallus, it will suffice to mention Parmelia parietinay the thallus of 
which does not exceed the 300th of an inch in thickness. 

Thin as it is, however, this organ, as already partly pointed out, 
presents four very distinct regions. Its upper part consists of a 
bed of thick, closely-consolidated cells of a yellowish colour at their 
surface only. In the lower part of the thallus is another cellular 
layer, like the first, but white. Between these two epiderms are 
confined, ist, the green grains known as gonidiay and forming the 
gqnidial layer ; 2nd, a kind of medullay or pith, formed of filamentous 
elements loosely interlaced or knitted, which is the medullary layer, 
and which encloses air in its meshes. 

' If we pass from the vegetative to the reproductive system, we 
find that it consists of the fructifying or female organs, and a fecun- 
dating or male apparatus j the first being represented by the apotheciay 
the second by the spermogonia. 

The apotheciay or fhiits of the Lichens, develop themselves on the 
upper face of the thallus, or upon that part of it which is turned 
towards the light. They strongly resemble small cups or discs or 
nuclei, black, brown, yellow, rose-coloured, red, and sometimes 
powdered with a white or glaucous dust. In size they are extremely 
variable ; the smallest are the 250th of an inch in diameter, whilst the 
largest may be an inch. 

The spermogonia are generally very small organs, rounded or 
oblong, lodged sometimes in particular tubercles, but more frequently 
immersed in the superficial layers of the thallus. 
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Many reasons lead to the conclusion that the spermogonia are the 
male organs of the Lichens. They present themselves simultaneously 
with the fruit in the same individual, and at other times only upon 
sterile individuals in such a manner that in the latter case the 
apothecia and the spermogonia develop themselves upon different 
individuals. The tenuity of the corpuscles contained in the sper- 
mogonia, their immense numbers relatively to the number of their 
spores, their solidity, their form, their equality as to size, the absence 
of all germinating faculty, are so many circumstances which seem to 
identify them as agents of fecundation analogous to the antherozoids 
of other Thallogens. But they possess, so far as is known, no organs 
of locomotion. 


Class II. — ^Acrogens. 


So called from their possessing stems growing in height and not 
merely consisting in diffused expansions of cellular tissue. They 
have stems and leaves which are distinguishable, and in other 
respects they approach closely to higher structural forms, even 
acquiring the stature of lofty trees in some of the orders. They have 
breathing pores, or stomata, on their surface ; their leaves and stems 
are distinctly separated in most of the species ; in some of them the 
spiral vessels, which form an important portion of the internal 
anatomy of the higher forms of vegetation, are found well developed, 
and they are propagated by spores. These give rise to a vegetative 
structure upon which reproductive organs {archegonia and antheridia) 
of distinct sexes are developed. 


Alliances 


I. Muscales . 


Archegonia and antheridia borne by 
the mature plant. 


Orders. 




I. Ricdaceae. 

II. Marchantiaccae. 

III. JungermanmacesB. 


IV. Andraeaceae. 

V. Bryaceae 


r Archegonia on a prothallus produced 
[1. Lvcopodales . < by the large spores ; antheridia produced 
( by the small spores. 


III. Filicalbs . 


I. Lycopodiaceae. 
II. Marsileaceae. 

I. Polypodiaa 
II. Marattiaceae. 

II. Ophioglossacec. 


Alliance I. — Muscales. 

Of the Muscales, Hepaticae have a loose cellular texture, usually 
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prostrate, and producing rootlets in their sides : they grow in damp 
places. Sometimes the stem and leaves unite and form a confluent 
expansion j in other cases the leaves are distinct from the stem. 
“The most remarkable point of structure in Hepaticae,’* says 
Dr. Lindley, “is the elater, or spiral filament, lying (except in 
Ricciacecd) among the sporules, within the theca or spore case, 
and having a strong elastic force. This consists of a single fibre, 
or two twisted spirally in different directions so as to cross each 
other, and contained within a very delicate transparent perish- 
able tube. They have been supposed to be destined to aid 
in the dispersion of the sporules.” The spore case is desti- 
tute of any definite lid, and the margins of the fissure by which 
the sporules are discharged is naked and without any fringe of 
teeth. 

The Mosses are humble plants, but they have no insignificant 
part to play either in the economy of Nature or in the physiognomy 
of the landscape. Trees, walls, rocks, and ruins assume a smiling 
or picturesque aspect under their covering in its varied colours. 
The species of Fhascum^ growing in the gravelled alleys of woods 
and gardens, are so very minute that in some cases they scarcely 
attain the height of the hundredth part of an inch. Those of 
Hypnumy which often clothe the banks of brooks in shady places, or 
form small islets of verdure at the foot of willows and poplars, or 
are attached to the trunks of these trees, are vigorous vegetable 
organisms which do not readily decay. The genus Fontinalis con- 
sists of small grass-like mosses which float in the middle of running 
brooks. The various kinds of Sphagnum grow in marshy places, 
where they perform an important part in the formation of bog-turf. 
These aquatic mosses grow very rapidly, extending in such a manner 
as to occupy by degrees the whole interior of the pool which they 
inhabit. Their thin and delicate tissues, when they die, accumulate 
in the bottom of the water, and form with mud and the detritus of 
other plants a mixture which, when consolidated by time, is cut out 
in oblong squares, and, under the name of peat-turf, forms an im- 
portant article of domestic fuel in some countries. 

The Polytrichum, commonly called the Hair Moss, is one of the 
most elegant of its kind ; it is larger than the Common Mosses, and 
grows generally among heaths, in fir-woods and bogs. Its principal 
stem creeps along the ground, throwing out from time to time 
adventitious roots, which penetrate the soil, and branches to the 
surface. These branches carry the leaves, which are narrow, lance- 
olate, or awl-shaped, finely dentate or serrate on their edge, and 
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imbricate in a spiral round the stem ; the leaves of the lower part 
assume a reddish colour when past maturity 
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of silky hairs, disposed longitudinally, and of a bnght yellow colour. 
If this cap is raised, we see that it is the cover of an um-shaped 
vessel (4), furnished with a species of covering (5), resting on a rim 
which circumscribes a thin greyish membrane, stretched horizontally 
like a drum. The rim is composed of small pointed teeth curving 
towards the interior; and connected by the horizontally-stretched 
skin. There are sixty-four of these teeth. As to the interior of the 
urn-shaped vessel, it is hollow, and encloses a multitude of small 
greenish granules, perfectly free, and which make their escape with 
great facility when the um bursts. 

There is every reason to believe that these granules reproduce 
the species by germination. Their organisation is so simple, and 
shows so little resemblance to the seeds of the higher order of plants, 
that they are called spores. These are enclosed in the interior of a 
membranous sac, which covers the walls of the um, and adheres to a 
central axis called the columella. The free edge of the um crowned 
by the teeth is the peristome; here the peristome has sixty-four 
teeth. The covering reposing on the peristome bears the name of 
operculum. The cap of yellow hair which shelters the um almost 
entirely is the calyptra. Finally, the filament which contains the 
stem and supports the um is the seta. 

This um, then, results fi’om the development of a small apparatus 
bearing a strong resemblance to a long-necked bottle, which is 
traversed very perceptibly in its entire length by an open canal, 
expanding at tiie summit in such a manner as to present some 
analogy with the pistil of plants of higher organisation, and which 
has been called an archegonium. At first many archegonia are 
enclosed in the terminal rosette of the stem (as in 6 and 7, Fig. 336), 
but only one of these is ultimately developed into the um borne at 
the summit of the seta. 

The appearance of the archegonia is contemporaneous with that 
of the fertilising apparatus which makes its appearance in the centre 
of the terminal rosette of stems different to the urn-bearing. The 
Polytrichums are then dicecious. These supposed fertilising organs, 
or antheridia, consist of small greyish elongated bodies (as represented 
in 8, Fig. 336). They are more or less spindle-shaped, and are 
accompanied by cylindrical filaments called paraphyses. They are 
cellulose sacs, which open above, allowing their contents to escape 
by abmpt jerks, until the organ is completely emptied. 

When the matter thus ejected is carefully examined, it is found to 
consist of cells, of which each encloses a small body rolled up, or 
antherozoid. These little bodies are in a continual state of rotatory 
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motion ; the tissue which contains them dissolves quickly on contact 
with water. The antheridium becomes fiat and dry after the emission 
of the movable corpuscles which it contains. These are antherozoids. 

We have said that the appearance of the archegonium is contem- 
poraneous with that of the antheridia. Whatever difficulties may 
appear to oppose the idea that the antherozoids reach the archegonia, 
it is impossible to deny that such transposition takes place, for in 
the archegonia of certain mosses, living antherozoids have been found 
which had already traversed one-third of the length of the neck. 

It follows, therefore, from the structure of the archegonium and 
antheridia, and from the curious observations which have been 
recorded, that there is now little doubt of the sexuality of these little 
plants. This is further confirmed by the fact on which Hedwig 
founds his principal argument, namely, that in the dioecious mosses 
the archegonium arrives at maturity only when individuals furnished 
with antheridia grow in the vicinity. 


Alliance II. — Lycopodales. 

To this group of Acrogens belong Club Mosses, and the beautiful 
cultivated species of Seiagineila. They are closely related to Ferns, 
but play an inconspicuous part in existing vegetation. 

Alliance III. — Filicales. 

In their most graceful type — the Tree Ferns — tliis group of 
Acrogens rivals the most beautiful Palms. When they have attained 
a height of forty or fifty feet their stems form a noble column ; from 
the summit of which droops a plume of pennate leaves, incised by a 
thousand dentations ; these unfold themselves from the terminal 
bud as a sort of crosier, whose graceful curve adds greatly to the 
elegance of the plant. The chief anatomical peculiarities of the 
group are as follows ; — 

The leaves are termed fronds^ and they bear the organs of fructi- 
fication in little groups, termed soriy on their edges, or on their under 
surfece. These consist of little membranous sacs termed sporangia. 
These are cellular in structure, and surrounded by a ring, or annulus. 
They contain a number of cells termed sporesy from which the new 
plant is produced. The foot-stalk of the leaf or frond is called a 
stipCy and contains bundles of woody fibre and scalariform vessels, 
connected together by cellular tissue, which pass into the stem, 
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forming the external fibro-vascular cylinder. In the Tree Fern the 
rind or bark consists of cellular tissue, and is marked from top to 
bottom by the cicatrices left by the fallen fronds (Fig. 337, a). 



Fig — External surface and transverse Fig 338 —Tnchomanes. 

section of a Stem of a Tree Fern. 


These cicatrices occur irregularly and at considerable distances apart 
near the foot of the tree, but at regular distances and almost 
close together towards the summit of the stem, showing that its 
fronds are produced at the top and in regular succession, and that 
the trunk has increased in height after their fall A large portion of 
the transverse section of the trunk is seen to consist of cellular 
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tissue, the centre being occupied by a mass of it The wood, com- 
posed largely of scalariform ducts, is arranged in plates with a wavy 
outline, forming a cylinder near to the bark. These plates seem to 
be continuous with the fibro-vascular bundles sent down from the 
fronds, and as the fronds surround the stem, the bundles sent down 
from them lie side by side and form a cylinder. The bundles pass 
from the fronds towards its inner surface ; hence an opening in the 
cylinder corresponds to the organic basis of each frond. 

Plate IV. represents Arborescent Ferns of the Brazilian forests. 
In our climate these Acrogens are far from presenting the dimensions 
which they attain in the tropics. Our Ferns are only perennials, 
with a short or spreading rhizome, the fronds of which rarely exceed 
three to four feet in length. Even in the tropics and in the southern 
hemisphere the HymenophyUu 7 n and Trichomanes (Fig. 337), which 
grow in humid places, at the foot of old trees, or upon rocks bathed 
in running brooks, are generally of small size. The delicate leaves 
are destitute of epidermis, and consist of a simple layer of cellular 
tissue, traversed by nerves formed of scalariform vessels. 

In order to study more closely the structure of a Fern, let us 
examine the Nephrodium Filix-mas^ commonly known as the Male 
Fern (Fig. 339). 

This plant is common in the woods. It carries upon its rhizome, 
which creeps along somewhat horizontally, reddish scales. The 
fronds are large, petioled, and much divided. On the under surface 
of the fronds we find little rounded or rather kidney-shaped projec- 
tions. Each of these projections is formed by groups of small bodies, 
yellowish green at an early age, brown at their maturity, and covered 
by a thin greyish pellicle. These groups of little bodies or sporangia 
bear the name of sori; the pellicle which covers them is ciled file 
indusium. Fig. 341 is a greatly-magnified representation of the 
organs which occur on the lower surface of the fronds of the Male Fern. 

The sporangia (Fig. 342) are pedicelled cellular sacs, furnished 
on their circumference with an almost entire circle of cells, larger 
and thicker than those of the other parts of the wall. These cells 
form a sort of ring, which by enlargement, or by hygrometric changes, 
seems to determine the irregular rupture of the walls of the capsule 
(Fig. 343), and by these movements pour out a number of egg-like 
irregular globules, which were long considered to be the seeds of the 
plant, and were called spores. But this is ascertained to be a false 
analogy, and absolutely opposed to the facts. In different genera of 
Ferns, the apparatus under consideration has very different modes of 
arrangement 




IV, —Arborescent Ferns of Bri/il 
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In our indigenous Polypodium the rounded son are destitute of 
an indusium. In Pteris it extends along the edge of the frond, and 
opening on the inner side protects the sori. In Scolopendrium^ the 
sori, approaching in pairs, are protected by an indusium, which is 
to appearance bivalve, and they are disposed in oblique lines. In 
Osmunda the capsules form terminal clusters upon the nerves of the 
upper contracted and modified parts of the frond, and are destitute 
of indusium, and have the annulus imperfect and contracted. 

The reproduction of Ferns has been closely studied in our days 
by Nageli, a distinguished German botanist, and still more recently 
by Leszczyc-Suminski. 

It had long been known that the so-called spores of Ferns were 
susceptible, in favourable conditions, of germinating and reproducing 
the original plant. The mode of development of these plants seemed, 
therefore, fully understood ; the capsules or sporanges were con 
sidered to be the female organs, and the male organs were supposed 
to be found in the hair-like glandular filaments in their vicinity 
Some new and remarkable observations, however, showed that the 
phenomenon was not so simple as it was thought*. The structure of 
the body which was supposed to be the male organ did not corre- 
spond with that of the antheridia of other cryptogams. Neither 
had the presence of antherozoids confirmed the propriety of the 
term assigned to it. In short, Nature has neither placed the anthe- 
ridia of the ferns in the middle of the sorus, no'r upon the pedicels of 
the sporangia. Contrary to the provisions demanded by theory, it is 
upon plants in process of germination that we find these organs ; 
upon individuals which have only been in existence for a few weeks, 
and which still consist of only a small number of cells. For the 
important discovery of the antheridia we are indebted to Nageli, and 
it was confirmed some years later by the observations of Leszczyc- 
Suminski, who detected the archegonia as well. 

If we follow the germination of a fern-spore with Leszczyc- 
Suminski, we find that its external membrane, resistant and coloured, 
is broken, and by the opening thus formed, the external membrane 
issues in the form of a sort of tube ; and cells are produced and 
multiply themselves at the extremity of the tube. From this there 
results a small foliaceous heart-shaped expansion (Fig. 344, a), whose 
dimensions in Pteris serrulata may be an eighth of an inch by a tenth. 
In the under part of this small organ or proihallium appear in due 
course the roots or radicles, then the antheridia, and finally the 
archegonia. 

The antheridia are small cellular protuberances, formed, according 
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to Thuret, of three cellules superimposed on each other, as in 
Fig. 345. In the young antheridia {a\ says this botanist, the central 
cavity, surrounded by the second cell like a ring, is only filled with 
a greyish granular matter; 
by degrees, small spherical 
bodies are seen, which are 
the antherozoids. As these 
develop themselves the 
central cavity increases in 
volume, amd presses strongly 
upon the walls of the peri- 
pheral cell. Finally, the 
time pmes when the pres- 
sure is so great that the 
antheridium is suddenly 
burst ; the uppermost cell, 
which had served as a cover 
or lid to the central cavity, 
falls otF, or is tom in a 
stellate fashion, allowing 
(Fig. 346) the antherozoids 
to be expelled at the same 
time. 

At the moment of their 
expulsion the antherozoids 
present themselves in the 
form of little greyish spheri- 
cal vesicles, whose contents 
are very indistinct (Fig. 347). 

At first they are immovable ; 
but after some minutes they 
begin to unrol themselves 
suddenly, and move in the Fig 344. — p 
ambient liquid with incon with Anthendia (magnified), 

ceivable rapidity. They now 

turn themselves with gyratory movements, which are sometimes con- 
tinued without interruption during one, and even two hours. If a 
drop of iodine is added under the microscope, these movements are 
suddenly arrested. Their body, twisted and contorted, forms a sort 
of spiral ribbon ; it is imperfectly defined, especially at the extremities. 
The locomotive organs of these curious bodies consist of bundles of 
numerous short cilia, forming a sort of crest from the anterior part of 
K 
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the body. The number of these ciha is sufficient to account for the 
extreme rapidity with which these antherozoids move. 

These facts overturn all our notions as to the distinctions of 



animals and plants. Here are simple vegetable organs which seem 
to have the power of motion , and if we reflect on the other hand 
there are animals, as the sponge, corals, and adult oysters, which ^e 
altogetiier immovable, we may well ask which is the plant and which 
the animal ? We can only reply that the distinctions which science 
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is cop^pelled to draw among living beings become indecisive when 
we /reach ^e confines of what are usually designated the two 
kiidgdoms of Nature. 

The female organs of the plants which occupy our attention are 
less numerous than in the preceding orders ; a prothallium does not 
bear more than from four to twenty (Figs. 346 and 348). They 
occupy its lower surface, but in front of the notch in it j each of 
them presents itself as a rounded cavity, plunged in the interior of 
the parenchyma, and communicating with the exterior by a sort of 
tube, formed by sixteen transparent cells disposed in fours, the one 
\above the others (Fig. 348). 

A We ought to remark here, that the two kinds of organs which 
hiSve been described may exist at once in the same prothallium, as in 
Fig\ 346, or they may be distributed upon several, as in Fig. 344. 
They are, then, monoecious or dioecious. As to the fact of the 
fecunda’don, it can no longer be contested. Leszczyc-Suminski has 
seen and Mured the antherozoids in the interior of the cavity of the 
archegonium and his observations have been confirmed 

by other observersT^^i^ 

Without entering into tf^tails respecting the development of the 
embryonal cell in the inteljior of the cavity of the archegonium, 
we may remark that we otnyiklge a single plant issue from the pro- 
thallium, as if only a single archs^onium had been fertilised, or at 
least one assumes such a develops vent as to hinder the growth of all 
others. 

To conclude, the capsules which devtjlop themselves on the lower 
surface of the fironds of ferns are not fruit, has been assumed until 
lately ; nor are the spores enclosed in the ' capsules seeds. The 
male and female reproductive organs are developed on a small and 
transitory cellular apparatus resulting from the ^germination ot the 
spores. 


FLOWERING PLANTS. 

Class III. — Rhizogens. , 

The Rhizogens are a most anomalous collection of planb*- at 
once leafless and parasitical. They have the loose cellul^ organisa- 
tion of Fungi, traces of a spiral structure among their tissues, with 
a cellular mass serving at once for stem and root, and suggesting an 
analogy to the -diallus of Fungi. Their flowers are like those of more 
perfect plants, and their sexual organs are complete ; their embryo, 
without visible radicle or cotyledons, presents the appearance of a 
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Spherical or oblong homogeneous mass. Lindley placed in 
cl^s the following families, now considered to have Jjttle affi 
with one another. 

Ovules sohtary, pendulous ; fruit one-seeded Balanophoraceae. * 

Ovules numerous, parietal ; fruit many-seeded; calyx 3, 4, 6 parted ;> • 

anthers opening by slits ^ i- j 2 Cy tinaccsc. 

Ovules numerous, parietal; fruit many-secdcd , calyx s parted,) « « 
anthers opening by pores. j a Rafflesiacta;, 

They are a singular class of parasitical plants, which have cellular 
scales instead of leaves, but true flowers. They 
a^ee with Exogens in having sexual organs, an' 
\ ^ the Fungi in their parasitical habits and * 

\ / their fungus-like consistence. The Balanoplwrc^ 

are leafless root parasites, with flowers, brow^ f * 
white, or yellow, but never green, having"^”^®^' 
ground stems, rhizomes, or tubers, fra 
spring erect simple peduncles. They 
\ y ^ the roots of the Vine, Maple, ^ abounding 

V j in the mountains of tropic^ countries, especially 

\ ! of America, the Himaly*^®’ Khasia. /he 

' CytinacecB are parasitic^ roots of the Cistus 

/ of the South of Eu* {Hydnora) on the 

‘ succulent Euphor^^s of the Cape of Good Hope. 

* . M > p Rafflesiacece are plants of the East Indies, 

\ / the flowers of ^i^ich spring immediately from the 

N ( surfaces of branches upon which they are para- 
I A / sitic, ar^' immersed among the scales which 

II repre'^'^t leaves. The order takes its name from 

) M Sir -Stamford Raffles, who discovered in Sumatra 

III tK species named by Robert Brown Rafflesia 

1 V 1 1 . Arnoldiy which has flowers more than a yard across 

K ir- (Fig. 137 ). 

I V yi The plants which Dr. Lindley grouped together 

1 1 A f as Rhizogens are now considered to have little 

I Ij j real common affinity j their parasitic habit merely 

/ 1 1 brings about a superficial resemblance. They have, 

' however, been retained here, as their true position 

^ 349.— Diagram of Uncertain. 

wuisc of fibro-va&cu- 
lar bundleb in Eudu 

Class IV. — Endogens, or Monocotyledons. 
Endogenous or Monocotyledonous plants are herbaceous, rarely 


Kitt: a' 
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«culeaius being the only species with woody 
Schleiden, in desmbmg the peculiarities 
^,of Endogens, ^d the manner in which they differ from Exocrens 
f development proceeds from the interio^ 

to the extenor are either limited or unlimited in their growth 
Woody fibre exists under two different physiological phasM It 
extremely delicate tissue^ .^X/^/cSe of 
rapid development, in which new cells are continually generated and 



F*g* 350.— Transverse Section of the Palm. 


matured in two different directions, namely, neJ.t the circumference, 
as liber or bast^ a tissue of a peculiar lengthene(?skind, with thick 
walls ; and on the side next the centre in the form oivwood> fibres, 
proper or reticulate, or porous vessels. Up to a certain point 
the development of the fibro-vascular bundles is the samej .but in 
Endogens the active and delicate formative cellular tissue suddenly 
changes, the partitions of the cells become thicker, the generating 
power ceases. Finally, they cease to convey any kind of formative 
sap; all further addition of new elements to the bundles becomes 
impossible, and therefore their dimensions are limited. In Exogens, 
on the contrary, this tissue retains its vital activity during the whole 
life of the plant, and additions are made to the fibro-vascular bundles 
during the whole of that period. They are, therefore, unlimited. 

The general charactenstics of Endogens are the single cotyledon ; 
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the leaves parallel-veined ; the wood of the stem always confil»,g^ 
(Fig. 350), and containing fibro-vascular bundles, which are limitox,^ 
in flieir growth. 

Lindley estimated Endogens to consist of 1,420 genera and^ 
13,684 species. Dr. Lindley divides this class into — 


Alliancbs. 


I. Glumaum. 


Section i. — Flowers Glumackous, that is with Imbricated, 
Colourless, or Herbaceous Scales. 


( In the first two orders the ovule is erect 
or ascending, the pistil compound ; in the 
other three the ovule is pendulous, the 
pistil simple. The first approach the Palms, 
and the last the Rushes. 


Natural Orders 

I. Graminaceae. 

II. Cyperaceae. 

III. Desvauxiaceae. 

IV. Restiaceae. 

V. Sriocaulaceae 


s. Aralbs 


3. Palmales . 


4. Hvdrales. 


. NAjItCISl 


Section 2.— Flowers Petaloid, with true Calyx or Corc 


WITH BOTH, OR NAKED, USUALLY UNISEXUAL. 


Flowers naked, furnished with scales or \ 
corolla, or both, haidni; the sexes tm dif- 
ferent flowers, with rudiments of the absent . 
sexes present ; embryo axile, adbum^n 
m^ly or fleshy (some altogether ' 

albumen). Here we have the fglnmlest 
structure amongst flowering j;>lan^ - 

ally approaching the Palms m iL. 

Vptnes. 




I. Pistiaceae. 
II, Typhaceae, 
111. Araceae. 
rV. Phndanacesc 


r Flowers perfect (havi% both calyx and 
IcorolU), s^Ie on a brar^ched scaly spadix; 
lembryo minute, lodjgdd below the toacei 
Cof a homy or flt^^v albumen. 


S?? 

acef 


Palmacese. 


{ Floating"* water-plants ; flowers perfect) j „ .j 

or rapeif^ct, not arranged on a s?adix;^ rf* 
cmbreo axUe, exalbuminous. > Naiadaccae. 


6. Auomalbs. 


nbi^ 

S^EfirrioN 3.— Flowers with a true Calyx and Corolla adherent to 
/ THE Ovary, Hermaphrodite. 

Flowers symmetrical ; stamens, three to^ I. Bromeliaceae. 

SIX, orinore, aUperfei^ ; seeds albuminous. 1 II. Taccaceae. 

Some of the Bromeliaceae have the calyx ) III. Hmmodoraceae. 
free, but so fleshy and permanent as to f IV. Hypoxidacem. 
have all the appearance of being adherent V. Amaryllidacem. 
to the ovary. J VI. Iridacem. 

( Flowers unsymmetrical, with one to five) t sr 
) Steens, some of wluch are abortive; seeds! tt 5!J^5*** 
‘y^buminous; difiTer from Narcissales inf tJt 
vhavmg the veins of the leaves diverging. } •Marantacem. 


r Flowers unsymmettical ; i{2amens one to' 
j three ; seeds exalbundBU'is ; embryo, 
‘/•olid homoseneoua body, destitute 
VvisiMe radicle or cotyledoa 


Burmanniaceie. 

Orchidaceae. 

Apostasiacew 


j . Orchidauu 



oraminacbje: 
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Alliances 


Xyjudalbs 


JUNCALBS . 


Lilialbs . 


sz. AusiMalbs. 


SacTiON 4 .— Flowbbs with tkub Calyx and Cobolla bbbb vbom tnb 
O vAKV, Hbrmaphkoditb. 

Natural Orders. 

{ Flowers fcalf ketbftcous, 9-3-petaIoid t 
emb^o with a flesliy albumen, axile in | 

Philydraceae, minute on its outside in Nri;* 

Xyn'dacem, half immersed in Commely-fVv 

nacem. minute and outside in Mavacem. Mayaceae. 


{ 


naceaa, minute and outside in Mayaceae. 
Flowers herbaceous, dry, and per-^ 


I manent, bisexual, sosly, 'scarious,* if ] 

) coloured ; albumen copious; embryo, I 
*\ minute and undivided in the Rushes . 
axile with a deft on one side in the Oron- f 
V tiaceae. \ 

f Flowers hexapetaloid, succulent, wither-^ j 


I. Juncaceas. 
II. OrondaMse. 


ling; albumen^ copious; anthers tum^ 


y outwards 
VLiliaceae. 


in Mehuithaceas, inwaris 


“3 III. 


Flowers, a^petaloid ; with separate j 
caipels : without albumen ; many-seeded I I. 
in Butomaceae ; few-seeded, with solid em- ) II. 
b^o in Alismaceas ; flowers scaly ; embryo III. 
with huge plumula in Juacaginaceas. i 


Melanthameas. 

Liliaceae. 

Pontederaceae. 


Butomaceae. 

AUsmaceae. 

Juncaginaceae. 


. * " 'If-LLIANCE I. — GlUMALES. 

So called from their \?pwers being composed of bracts, and not 
collected in whorls, but Consisting of imbricated, colourless, or 
herbaceous scales. The grasocs and sedges of which they consist 
constitute a very large proportion of the vegetation of the globe, 
covering our fields with verdure ;^d furnishing food for man and 
beast Tliey are provided with st^ens and pistils, which are indis- 
pensable to the production of seeds, but there is little trace of calyx 
or corolla. The Gramimuecs are distinguislied by their round, hollow, 
and prominently-jointed stems, their slender, i^arallel ribbed leaves 
with usually slit sheaths ; the Cyperacea, or SeSges, by their angular 
and solid stems, and inconspicuous joints, wi&'Jlfaf-sheaths which 
are never slit ;l the Juncacemy by their round ta^ fjng stems, and 
many-seeded capsular fruits \ the Eriocaulacedy by theiP^gular stem 
and capitate inflorescence. 

The important family of Graminacm, or Grasses, supplies with 
Wheat, Rice, Rye, Barley, Oats, Maize, and the Sugar-cane ; and 
constitutes, besides, the grass of our meadows and our hr^-sides. 
The oat is an annual, the lower stem of which forms a short rhizome, 
from wMch secondary stems emanate ; these are interrupted by brown 
inflated nodes or joints, which become solid, whilst the parts inter- 
vening between the knots are hollow tubes. From these knots spring 
the leaves. Their petioles form a split sheath on one side, which 
embraces the stem for some distance before spreading out into a very 
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long slender leaf, traversed by parallel and simple veins, conve.^ 
towards the summit At the point where the leaf separates from 
sheath, we find a small, whitish, membranous scale {ligule)y whi^o 
appears to be a continuation of the inner lining of the petiole beyond 
the origin of the lamina of the leaf. In the accompanying engraving ’ 
(Fig. 351) of an annual grass, Poa annuay s is the sheatlung petiole, 

/ the ligule, a the lamina, n the tumid node, at which the leaf 
originates. 

The inflorescence of the Oat is a loose but ample panicle, 
extending its branches in all directions. If we examine more closely 
the little pendent bodies which it supports, and which from the delicacy 
of their peduncles oscillate freely to the breeze which skims over th ' 
surface of the field of oats, two pointed scales will be observed on ♦ ^ ® 
outside, almost equal in size, but one of which is inserted a \ 
lower than the other ; these constitute the envelopes of thjj^^ 
tichous flowers, forming each little ear or spikelet; theyfijr*®® 
the outer glumes. The lower flower is fully developed tb^a»- called 
smaller, and the third rudimentary and sterilerr second is 

lower flower, it is composed essentially of thttr* examine the 

The filaments of the stamens are delicatCf^, ‘ ^ and a pistil, 

in the shape of an X, are loosely attach^ , . ® ^thers, which are 

is composed of a shaggy, hairy ovariAi^^''* , ^ 
two feafliered styles. There is sumounted bjr the 

a BoUtary and Zatropal ovule, conning 

by two scales, of which the <^^nial or lowest 

h^ UDon ite back a ca' 5 f''"^®™®*,®’^. ot flowmag glum, 

^ ng«l filament, slightly bent, 

kta^ veins In addi 4 ^^ 'i *“*l^er, is supplied with two 
to this we find on Ac outside of the most 

’^hich are 

the has been subjwted to the fertilising influence of 

w developed into a seed, which presents this 

pecnl^ity, that it is blended fiimly with the fruit by its integument 
* “““er M to constitute what botanists call a «wy^— a 
term /used when the pericarp of a onMeeded indehiscent se^-vessel 
IS m^branous, and adheres firmly to the integument as in Fig. tea 
hrl^ represents a caiyopm of Wheat, which is often confoiii^ed 
with the s^ Itself. TTie greater part of is composed <rf a feii- 
^eous albumen. On the outside and beneath, a small distinct 
wdy 18 pjoccpbbl^ sunk in the surfiice, and scarcely projecting 
IS the embryo which rests upon the albumen by a 
cushion-like lateral expansion of the radicle. 
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\Vheat (JHHcum vulgar£\ originally from Persia, has three to 
five flowered spikelets ; their sides opposite the axis, and disposed, 
as we know, in ears (Fig. 152). 

Rice {Oryza sativd), originally from India, presents a panicle of 
rigid and erect branches, widi unifloral spikelets, the flower presenting 
six stamens. 

Maize (Zea Mays) is monoecious — that is to say, it presents both 
the sexual organs upon the same plant The flowers with stamens 
are disposed in a terminal pt^icle. The flowers with pistils have 
their spikelets close together, in a lateral spike, enclosed in a large 
spathe, which is nothing but the sheathing petiole of a leaf deprived 
(k its limb. The stigmas of these pistUs are thread-like and very 
long, and the whole of them together is like a handful of long fila- 
ments, hung carelessly towards the earth like a tuft of hair. The 
names of Turkish, Spanish, and Guinea Wheat and Indian Com, 
which have been given to Maize, are quite fallacious, for it is 
indigenous to the tropics of America. With the exception of Wheat 
and Rice, Maize is the most useful as well as the most universally 
cultivated of the grasses. To Asiatics, Africans, and South Americans, 
it is more important than wheat The Sugar cane (Saccharum 
ojfficinarum\ another grass of the Eas^Jumishes us with sugar for 
domestic purposes. 

Endlicher divides the 229 genera of which the Graminaceae con- 
sisted when he wrote (which is now increased to 245), into thirteen 
tribes, as follows : — 


I. Okyz&s 


II PHAl.A]tIDM 


f SfHkelets one-flowered with mi-') 
j mite glumes, or two-three-flowered; I 
*1 Ipwer floret with one pale, and C 
V.oeuter, the upper only fertile. J 

( Spikelets hennaphrodite, one-') 
3 two- or three^owered ; the ter- f 
* 3 minal fertile : glumes equal ; pale f 
^hardened and shining ) 


14 genera, containing the Rice- 
plant and some other interesting 
species. 


Containiiw xp genera, including 
Zea, the Maize-plant, and some 
pretty flowering plants. 


III. Panicm . 


IV. STIPAOtA . 

T. Aawmamm 


( Spikelets two-flowened ; the 
low^ incomplete; glumes thin, 
the lower often, both rarely, abor- 
tive : pales coriaceous, awnless ; 
caiyoprii compressed. 


( Containiog 33 genera, varying 
in height from the minute to the 
tall arborescent Panicum, which 
rises to the height of a lofty tree 
in India, with a stmnas slender as 
agoose-quilL 


jSSSSiS!?- - — 

t Spflcelets one-flewered ; glumes') Z4 genera. Including the bent 
. < maa pales two, membranous, her- Vgrasses and many curious genera 
UMmeous ; sdgiu sessile. ) of easy culture. 
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VI Axunbinacba 


VII Pappoprosbac 


VIIL Chlokidbac. 


pikelet one with or without \ tx genem, usually tall (praaMa 
a rudimentaiw upper flower, or ( of reed-^e appeamce. AruntU 
numy-flowered; florets surrounded donax is grown in France and 
with long hairs ; glumes as long [ Italy for fencing, vine-poles, fish- 
as the florets. j iug-rods, ftc. 


( Splkelet.two-'ormany-aoweied,'), “d v»lu«- 


J tialia. 

C Spikelets tmili^eraL one- or'\ 
many-floweredpUpper florets with- f aa genua 




of insignificant 


ering ; glumes ud pales two, ^grasses, chiefiy inteitropical. 
(.glumes permanent on sne r 


5 rachis. ) 


IX. Avekacba . 


X FBSTUCACBiB 


i Oat grasses : spikelets two- or 
ndiny-flowered, the terminal usu- 
) «ly withering , panicle branching, 
. ^ spike-like ; glumes two, pales 
iwo, the lower awned, awn dorsal 
Uand twisted. 

Pasture grasses; spikelets many- 
flowered . glumes two; pales two : 
both awned , panicle branched and 
L spreading. 


94 generai^ including the culti- 
>vat^ Oat and many other species 
of less interest. 


44 genera of grasses, including 
Paa, celebrated^ for pasture, and 
Emjirostu for its graceful danc- 
ing spikelets, and Batftbusa for its 
canes. 


{ Barley plants ; spikelet one- \ 
three- and many-flowered ; termi- I 10 genera, including Wheat 
nal floret withering ; glumes two, ) Q'rtitcum). Barley {Hordrum), 
sometimes absent ; pales two ; [ Rye-grass Rye (jSecale). 

ovary hairy : inflorescence spiked. I 


XII. Rottbobliacbac 


XIII. Andxopogg'^\/e . 


' Spikelets one- t^vo- rarely three- 13 genera, generally of insigni- 
flowered ; inflor^cence spiked, / ficant sprasses, including Tn/isa- 
lodged in the h&llows of the Ccum, the forage grasses of the 
.jointed rachis ; glumes one or two . ) West Indies. 

' Spikelets two-flowered ; lowers 94 genera, including the Sugar- 
floret incomplete; pales trans- f cane (JSaccharum)^ and many 
parent, ana thinner than the T pretty grasses cultivated in hot- 
.glumes. ) houses. 


This vast family of Endogens is universally diffused. Agro^tis 
aigida was found by Phipps on Spitzbergen. On the mountains of 
the south of Europe, Poa disticha and other grasses ascend almost 
to the snow line; and this is also the case on the Andes with 
P. dactyloides^ Deyeuxia rigida, and Festuca dasyaniha. Their 
different dimensions are equdly striking. Some species of Jdambusa^ 
true grasses, are fifty to sixty feet high ; in our own country we are 
better acquainted with grasses as forming the compact' grassy turf of 
our meadows,, lawns, and hay-fields. 

It would be impossible to exaggerate the importance of this great 
family of plants. Most of them contain abundance of nutritious 
starchy matter, and comparatively few of them are objectionable, 
although the cereal grasses only are cultivated for human food. Those 
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reckoned deleterious may be briefly enumeraterd. Lolium tmidentum^ 
a weed in some parts of Britain, is injurious : jjersons have died from 
its effects. Bromus purgans and cartharticus ar e emetic and purgative. 
Bromus mollis is also reported to be uipwTioIesome ; and Festuca 
quadridentala is said to be poisonous int Quito. Moliniavaria is 
said to be injurious to cattle. The most Esteemed pasture grasses 
are Lolium perenne^ Phleum pratense^xA Foffuca pratensis, Cynosurus 
cristatuSf with several species of Poa and DwArf Festuca, to which the 
fragrance of the sweet Vernal Grass {ArUhoxainthum odoratum) adds 
a fine aroma. i 

The Cyperace-B, or Sedges, are grass-lite herbs, with solid 
angular stems, sometimes enlarged at the base' in corms or tubers, 
with narrow, tapering leaves wrapping round the stem, but without 
the slitting sheath. The flowers consist of imbricated solitary 
bracts, the lowermost of which are often em^ty, very rarely en- 
closing other opposite bracts at right angles Jwith the first, and 
called glumes. There is no diaphragm at the articulations ; the 
seed has its embryo, lying in the base of ^ the albumen, within 
which it is enclosed. i 

The Sedges are found on the margin^ of ditches, marshes, and 
running streams, heaths and forests, oiyr^e sands of the seashore, 
and on the tops of mountains. In Lapland, according to Humboldt, 
they are equal to grasses in number/ 5 but from the temperate zone to 
the equator the proportion decreases. As we approach the equa- 
torial regions the character of the order changes — Carex, Scirpus^ and 
Schanus give place to Cyperus and other analogous genera. On the 
banks of the Nile, in Egypt, the Papyrus antiquorum, of which 
boats, paper, and ropes were made, no longer grows. It is found, 
however, in Nubia, ^hd lingers in two spots in Palestine, P, corym- 
bosus is equally useful in India, where it is manufactured into matting 
for rooms \ while Cyperus textilis makes a kind of rope. 

Of the remaining orders constituting glumaceous plants the 
DEsvjyuxiACEB consist of genera of small tuft-like herbs, distinguished 
from the Sedges by their ovaries, which are variable in number and 
distinct from each other, ranged round a common axis, as in the 
Ranunculus. They are insignificant plants of the South Sea Islands 
and New Holland. 

The Restiaceb are herbaceous under-shrubs, with naked stems, 
or protected by slit sheaths, flowers in spikes, separated by bracts, 
and generally unisexual. They are distin^ishable by their pendulous 
ovules and lenticular embryo at the extremity of the seed most remote 
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from the hilum, by their stamens opposite the inner glumes, their 
simple unilocular anthers, and their glumaceous flowers. They are 
natives of the woods and marshes of New Holland and South 
Africa. 

The Eriocaulace-® are perennial marsh-plants with linear cellulai 
spongy leaves sheathing at the base, very minute capitate and bracteatc 
flowers. Glumes two, and unilateral, or three. A membranous tube, 
with two or three teeth or lobes, surrounds the ovaiy. They are 
chiefly aquatic, two-thirds of them natives of tropical America, the 
rest Australian and North American. One species is found in the Isle 
of Skye and Western Ireland. 

Alliance II. — ^Arales. 

These consist of Endogens of secondary interest, the several 
orders of which are enumerated in the brief summary we have given 
of the class. 

Alliance III. — Palmales. 

The PALMACEiE are for the most part trees of gi^tic growth, 
always forming wood, and pccasionally reaching dimensions altogether 
unknown among other plants. They are the culminating point of vege- 
tative power among Endogens. The species of Calamus^ or Rotangs, 
for instance, are sometimes 500 feet long, rising to the tops of the 
highest trees and falling again. The Palms occupy their place in 
the first ranks of vegetation as much by the majestic beauty and 
elegance of their appearance as for their services to the inhabitants 
of the tropics, to whom they furnish at once bread, oil, and wine. 

Let us examine the Date Palm {Phoenix dactyliferd). This beau- 
tiful tree (represented in Fig. 354), which has deservedly received 
the name of the Prince of Vegetables, raises its straight and column- 
like stem from ninety to one hundred feet. It is crowned by an 
ample tuft of from forty to fifty leaves, which sometimes attain the 
length of ten or twelve feet, floating from the summit with rigid, 
linear, sword-shaped leaflets, arranged like the fringe of a feather. 
From the axils of the leaves issue coriaceous spathes of a single 
piece, opening on one side and permitting the passage of the long 
branched spadix, which bears small flowers, and are generally male 
on one tree and female on another ; for it is to be noted that the 
Date Palms are dioecious trees, and it is well known that in order to 
produce fruit from this tree, it is necessary to have recourse to artificial 
impregnation of the female flowers, a practice which has been carried 
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on from the earliest times in the countries where the Date is culti- 
vated. The male flower of the Date-tree has a calyx with very short 
sepals, a corolla of three petals much larger, with six stamens, fur- 
nished with long linear anthers, the two cells of which open themselves 
inwards by two longitudinal slits. 

The female flowers present a double floral envelope, each whorl 
of which is formed of three pieces, and possesses three distinct pistils, 
each surmounted by a stigma in the form of a hook. 

Of these three pistils one only develops itself, ripens, and becomes 
an elongated, ovoid berry, with a thin epicarp of a yellowish red, a 
solid and slightly viscous pulp, and an endocarp represented by a 
slight pellicle enveloping the stone, which is the seed. This seed is 
cylindrical, thinner at its two extremities, deeply grooved in its whole 
length on one side, and presenting in the middle of the other a small 
circular depression —an operculum, which is destined to fall out at 
the moment of germination to let out the radicle, in the manner 
described (p. 204) in the chapter on Germination, m speaking of the 
Indian Shot In short, this operculum corresponds with a little 
hollow where the germ is placed in such a manner that its great axis 
(if one can speak of the great axis of such a little thing) is perpen- 
dicular to the surface of the seed. It will be seen, from Fig. 354, 
which gives a representation of the seed of a Date, that it is almost 
entirely composed of a hard horny albuminous substance, the thick- 
walled cells of which are filled with matters which are drawn upon 
by the embryo in the process of germination. 

The Date-tree, indigenous to Arabia and the north of Africa, is pre- 
eminently the tree of the oasis ol the desert ; that which, according 
to the allegorical language of the Orientals, plunges its foot into the 
water and its head into the fires of heaven. It is planted as an 
ornamental tree in Corsica, Sardinia, the north of Italy, the Ionian 
Isles, and Northern Greece; but it does not fruit in those countries, 
or only imperfectly. By incisions in the trunk of the Date Palm a 
sweet liquid is obtained, which is called the milk of the Palm-tree, 
and which, after fermentation, takes a vinous flavour. When dis- 
tilled, this liquid furnishes arrack. The stem of the tree supplies 
the natives with their wood for firing and construction, its leaves are 
employed to roof their houses, and from its leaflets they manufacture 
baskets, mats, hats, &c. The compass of this work will not permit 
us to give the history of more than a few of the different species of 
Palms, which are so numerous and so interesting, from their structure, 
beauty, and utility. We must confine oturselves to the mention of 
those whose form is the most remarkable. 
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The Cocoa-nut {Cocos nucifera) is an inhabitant of the whole 
torrid zones, diiefly in the neighbourhood of the seas. It rises to 
the height of a hundred feet, and is surmounted by a crest of pinnate 
leaves about twelve feet long ; the fruit is a drupe as 
^ large as the head of a man, with a fibrous mesocarp 



and 9* bony endocarp; the seed is almost entirely 
formed of a fleshy white albumen ; in the interior the 
centre of this albumen is occupied by a space filled by 
a clear liquid, whidi is an agreeable and refreshing 
beverage, a sort of vegetable milk. A fixed oil is 
obtained fioem the Cocoa-nut tree; every part of the 
tree, in short, is usrful to man, either to clothe, feed, 
or shelter him. 

AVe borrow from Bonifas-Guizot the following pas- 
sage, which, whether imaginary or the experiences of 
an actual traveller^ some piquancy an idea 

of the infinitely vsoiusd advantages which the inhabitants 
of tropicad countries draw from the Cocoa-nut tree and 


Fi«. 3 ss. its products 

Section the « Imagine a traveller passing through one of these 
seed of a ate. situated Under a burning sky, where coolness 

and shade are so rare, and where habitations, in which 


to take the repose so necessary to the traveller, are only to be 
found at considerable distances. Panting and dispirited, the poor 
traveller at length perceives a hut surrounded by some trees with 
straight, erect stems, surmounted by an immense tuft of great leaves, 
some being upright and the others pendent, giving an elegant and 
agreeable aspect to the scene. Nothing else near the cabin indicates 
cmtivated land. At this sight the spirits of the traveller revive; 
he collects his strength, and is soon beneath the hospitable roof. 
His host oflers him an acidulous drink, with which he slakes his 


thirst: it refreshes him. When he has taken some repose, the 
Indian invites him to share his repast He produces various 
courses, served in a browndooking vessel, smoc^ and glossy ; he 
serves also some wine of an extremely agreeable flavour. Towards 
the end of the repast his host ofifers him sweetmeats, and he is 
made to taste some excellent $pirits. The astonished traveller 
asks who in this desert country furnishes him with all 
‘ My Cocoa-nut tree,’ was the reply. ‘ The drink I peiipfnted you 
widi on your arrival was drawn from the fruit before it is ripe, and 
SQM Of tho which contain it weigh three cx four pounds. This 
d, so delicate in its flavour, is the firuit when ripe. . This milk, 
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which you find so agreeable, is drawn from the nut ; this cabbage, 
whose flavour is so delicate, is the top of the cocoa-nut, but we 
rarely regale ourselves with this delicacy, for the tree firom which the 
cabbage is cut dies soon after. This wine, with which you are so 
satisfied, is stiU furnished by the Cocoa-nut tree. In order to obtain 
it an incision is made into the spathe of the flowers. It flows from 
it in a white liquor, which is gathered in proper vessels, and we call 
it palm wine ; exposed to the sun, it gets sour and turns to vinegar. 
By distillation we obtain this very good brandy which you have 
tasted. This sap has supplied the sugar with which these sweet- 
meats are made. These vessels and utensils have been made out 
of the shell of the nut. Nor is this all : this habitation itself I owe 
entirely to these invaluable trees ; with their wood my cabin is con- 
structed ; their leaves, dried and plaited, form the roof ; made into 
an umbrella, they shelter me from the sun in my walks \ the clothes 
which cover me are woven out of the fibres of their leaves. These 
mats, which serve so many useful purposes, are produced by them 
also. The sifter which you see was ready made to my hand in that 
part of the tree whence the leaves issue ; with these same leaves 
woven together we can make sails for ships. The species of fibre that 
envelops the nut is much preferable to tow for caulking ships, it does 
not rot in the water, and it swells in imbibing it ; it makes excellent 
string, and all sorts of cable and cordage. Finally, the delicate oil 
that has seasoned many of our dishes, and that which bums in my 
lamp, are expressed from the firesh kernel* 

“The stranger would listen with astonishment to the poor Indian, 
who, having only his Cocoa-nut tree, had nearly everting which 
was necessary for his existence. When the traveller was disposed to 
take his departure, his host again addressed him : I am about to 
write to a friend I have in the city. May I ask you to charge yourself 
with my communication?' ‘Yes; but will your Cocoa-nut tree 
supply you with what you want?' ‘Certainly,* said the Indian; ‘with 
the sawdust from the wood I made this ink, and with the leaves 
this parchment ; in former times it was used to record all public 
and memorable acts.’ ” 

In the great conservatories of Kew, of the Museum of Paris, and 
of St Petersburg, magnificent specimens of Palms are cultivated, 
which flourish there and frequently fruit One of thes^ shown in 
Fig. 8, is one of Ae two plants of Chamarops humilu wiiic^i decorate 
the entrance of the great amphitheatre to the Jardin des Plantes at 
Paris. This species is indigenous to the South of Europe ; the others 
belong almost exclusively to the torrid zone, and to the- warmer 
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regions of the temperate zone. The species of Cham(Brops are 
numerous in India and the Indian Archipelago. They swarm in 
equatorial America, but are comparatively rare on the Amcan conti- 
nent, in consequence of the long periods of dry weather to which the 
climate is subject. Another species of Palm, widely dispersed in 
Central America, and which forms immense forests in Brazil, is the 
Mauritia flexuosa. 

The Oil Palm {Elceis guiiiemsis) is a magnificent tree, originally 
from Guinea, whence it lias been transported to Asia and America. 
Its fruit, which is about the size of an olive, is of a golden yellow, 
and has an oily husk, which yields the liquid known under the name 
of palm oil, which serves for the manufacture of soap, and is imported 
to Europe for that purpose, being one of the principal objects of 
exportation from the east coast of Afnca. 

The Sago Palm (^Sagus Rumphii), originally from the Malacca 
Isles, contains in its often voluminous stem a very nourishing starch ; 
but the finest sago is said to be prepared from S. kevis. 

The Areca Palm {Areca Catechu), cultivated in all the warmer 
parts of Asia, furnishes the highly valuable catechu. The albumen 
of its seed, cut up in slices, powdered with chalk, and enclosed in a 
leaf of the Betel-tree, is mlich used by the natives of the East for 
chewing as a stimulant. Another species of Areca {Areca oleracea) 
is particularly esteemed for the excellence of its large and tender 
terminal bud, and is commonly known under the name of the 
Cabbage Palm. 

The Rotang {Calamus) has a slight stem, few or no leaves, but 
climbing, by means of which it sometimes extends itself along the 
whole length of a tree, passing from one branch to another ; from 
Calamus Scipionum the polished and flexible canes are made, known 
by the name of Malacca canes. 

The Wax Palm ( Ceroxylon andicold) has a trunk which rises to a 
height of 200 feet, and is covered with a coating of resin-like wax. 

Alliance IV. — Hydrales. 

These are represented by the Hydrocharidace.® — floating 
water-plants ; natives of fresh water in Europe, North America, and 
the East Indies ; among indigenous plants they include the Frogbit 
and the American water-weed {Anacharis Alsinastrum\ The 
Nai adage® inhabit both fresh water and the ocean. To these 
belong the Grass-wracks, whose habitat is the bottom of the ocean 
from Sie North Sea to the Mediterranean and the Indian Oceaa 
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Alliance V. — Narcissales, 

The Bromeliace^ are distinguished by their short stem, rigid 
channelled spinous leaves, often covered with cuticular scales, and 
flowers of gay colour, borne in racemes or panicles ; the most re- 
markable species is the well-known Pine-apple (Ananassa sativa)^ 
celebrated for the sweetness and aroma of its fruit 

The Taccace® are large tuberous-rooted perennial herbs, found 
in damp woods in the hotter parts of India, in the South Sea Islands, 
and in the tropical parts of Africa. The H®modorace® (Blood- 
roots) are herbaceous plants, with fibrous perennial roots, and per- 
manent sword-shaped leaves and woolly flowers ; natives chiefly of 
North America, ^e Cape of Good Hope, and Australia. The 
Hypoxidace® is an inconsiderable order of herbaceous plants, with 
tuberous or fibrous perennial roots, natives of the Cape of Good 
Hope, Australia, the East Indies, and tropical America. 

The Amaryludace® are generally bulbous plants, occasionally 
fibrous-rooted, sometimes with a tall cylindrical woody stem, ensiform 
leaves with parallel veins — singularly elegant plants, which have long 
been the favourite inhabitants of the greenhouses. The order in- 
cludes the Daflfodil, the Belladonna, and Guernsey Lily, the showy 
Brunsvigias and Blood-flowers (Hcemanthus) of the Cape of Good 
Hope, and the American Aloe — all characterised by their six stamens, 
a brilliantly-coloured flower, and inferior ovary. With all their 
beauty, however, there is no family of plants possessed of more 
noxious properties. The viscid gum drawn from the bulb of 
Hammthus toodcarius is used by the natives of South Africa to poison 
their arrow-heads. The bulb of the common Daffodil and Snowdrop 
contain an acrid principle which renders them emetic. The flowers 
of Natcissus psfiudo-Narcissus are not only emetic, but a dangerous 
poison. On the other hand, many of the species possess fine me- 
dicinal properties ; and from Ae succulent root oiAlstrbmeria pallida 
fine arrow-root is prepared. Others of the tribe, as Bomarea Salsilla, 
yield a substitute for sarsaparilla. The American Aloe (Agave aine- 
ricana)y which according to a gardening fable only blooms once in a 
hundred yeai^ forms an impenetrable fence with its hard spinous 
leaves, while its fibre forms excellent cordage after being steeped in 
water for some time, and the succulent substance beaten out of it. In 
Mexico, where the Aloe is extensively cultivated, sap of an agreeable 
sourish taste is drawn fi-om it by cutting out the inner leaves just 
before the flower-scape is ready to burst forth. This sap, when 
fermented, forms a vinous beverage, resembling cider, called pulque^ 
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while by distillation a very intoxicating brandy made from it. The 
juice yields a very considerable revenue to the State. 

^ The Iridace^ connect the Narcissales with the Amomales ; the 
chief external distinction between the two being a singular change in 
the development of the foliage. In the Narcissales, and especially 
in If is and Gladiolus^ the leaves are long, slender, and sword-shaped, 
^th the veins runnii^ in {parallel lines conver^ng to the apex ; \>ut 
in the Musaceae and other Amomales, the veins run perpendicular 




Fig. 337. — Petals and Sepals of the Iris. 


Fig, 358.— Capsule of the Iris. 


to the midrib— an arrangement which gives to the foliage a totally 
different character. 

The Iridaceae are herbaceous Endogens, in which the exterior 
envelope of the flower or the calyx is composed of three richly- 
coloured sepals, re-curving outwardly, as shown in Fig. 357, where 
s s s represent the three reflexed or bent-back richly-coloured sepals, 
and p p p the erect petals at the summit of the flower. These six 
divisions, which are free in the young plant, and arranged in two 
rows, are afterwards united, and form a perianth of singular appear- 
ance, taking a tube-like form towards the base. On depressing the 
sepals, three^ stamens with broad flattened filaments and elongated 
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grains. These stamens, which are at first completely independent of 
the perianth, are united in the adult state to ^at organ. The pistil 
consists of an inferior ovary united to a style attached by its base to 
the foot of the tube of the perianth, and terminating in three petaloid 
stigmas. The ovary presents three cells, enclosing numerous ana- 
tropal ovules attached to its middle, or disposed in two series placed 
at the internal angle of each cell. The fruit is capsular, and opens 
into three distinct portions, divided by a partition at the centre. 
Fig- 358 shows this loculicidal dehiscence, the valves with the septa 
in the centre, each valve being formed of the half of each contiguous 
carpel. The seeds being horizontal and flattened, present a straight 
embryo placed in an axis of fleshy albumen. 

The Iris has a thick, branching, fleshy, horizontal rhizome, a 
simple or branching stem. The leaves are for the most part in 
fascicles, radical folded longitudinally, and attached nearly in their 
whole length by the two halves of their internal face. The central 
vein corresponds with the outer edge. The cauline leaves are alter- 
nate and sheathing. The flowers form a sort of composite cluster, 
which are of great volume, and exhale a powerful odour. 

The genera are numerous, inhabiting all the temperate parts of 
the world ; Iris and Crocus representing the order in the northern, 
as Gladiolus and Ixia do in the southern hemisphere. Most of the 
genera are strikingly beautiful, the number and brilliancy of the 
varieties in Gladiolus produced in cultivation alone being almost 
unexampled. 

Among the interesting species which constitute the genus Iris we 
may mention the Iris germanica (Fig. 359); the Iris flormtina^ the 
rhizome of which produces the highly-scented orris root, which is 
used extensively in preparing perfumery. The cultivated Saffron, 
Crocus saHvus, is a native species, the stigmas of which form a crest 
containing a very odorous volatile oil united with a bitter principle ; 
it is employed in medicine, and also in painting. The species of 
Gladiolus have bilabiate flowers of great brilliancy ; they are chiefly 
natives of Southern Africa. 

Tigridia favonina, so called from its spotted and brilliantly- 
coloured flowers, is another of the bulbous plants for which we are 
indebted to tropical America. It is a native of Mexico, remarkable 
at once for its large size, originality of form, and lively colours. 


Alliance VI. — ^Amomales. 

We may briefly pass over the Musace/e, so celebrated for the 
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nutritive food yielded by tbeir fruit, known in tropical countries as 
Plantains and Bananas; the ZiNGiBERACEiE, distinguished for the 
beauty of their floral appendages, as in Hedychium coronarium^ and 
for the rich and glowing colours of the bracts in Curcuma roscoeana — 
they are still more valued for the aromatic stimulating properties of 
their rhizome; and the Marantace®, valued for the starch which 
abounds in the rhizome and fleshy conns of Canna and some other 
genera. 

Alliance VIL — Orchidales. 

The Orchidace® are a group of epigynous Endogens, with 
one to three stamens, consolidated with style into a central 
column, and the seeds without albumen. They are herbaceous 
plants, and always perennial, and they occur in all parts of the 
world, but in the warmer latitudes in countless numbers. In the 
forests of tropical America, in the Indian Archipelago, and in India 
and other hot countries, they generally attach themselves to the 
branches of trees, stones, and rocks, to which they fix themselves by 
means of their long fleshy roots. In temperate countries epiphytes 
are rare, although it is believed by many (but apparently without 
reason) that we have an instance of them m our own climate, in the 
Bird*s-nest Orchis (Neotiia Nidus^avisX urownish scaly plant spring- 
ing up occasionally in woods, and deriving its nourishment from the 
roots of the tree upon which it grows. 

“ There is no order of plant,” says Dr. Lindley, in his papers on 
Orchidaceae in the “ English Cyclopaedia,” “ the structure of whose 
flowers is so anomalous as regards the relation borne to each other 
by the parts of reproduction, or so singular in respect to the form of 
the floral envelopes. Unlike other endogenous plants, the calyx and 
corolla are not similar to each other in form, texture, and colour; 
neither have they any similitude to the changes of outline that are 
met with in such irregular flowers as are produced in other parts of 
the vegetable creation. On the contrary, by an excessive develop- 
ment and singular conformation of one of the petals called the 
labellum or lip, and by irregularities either of form, size, or direction 
of the other sepals and petals, by the peculiar adhesion of these 
parts to each other, and by the occasional suppression of a portion 
of them, flowers are produced so grotesque in form that it is no 
longer with the vegetable kingdom that they can be compared, but 
their resemblance must be sought in the animal world. Hence we 
see such names among our native plants as the Bee, Fly, Man, 
Lizard, and Butterfly Orchis, and appellations of a like nature in 
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foreign countries.” Of these resemblances some idea may be formed 
by the annexed engraving, where i represents Oncidium raniferum^ or 
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Fig. 360 .— Forms of Orchidaceous Flowers. 




the Frog Oncidium, so called because its lip bears at its base the 
figure of a frog couchant \ 2, Feristeria elata^ the Spirito Santo plant 
of Panama, .in whose flower we find the likeness of a dove in the act 
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of descending on the lip; 3 is Prescottia colorans, whose lip is a 
fleshy hood ; 4, Gongora fu!m; 5, Cirrhaa tristis ; 6, Cycfwches 
ventricosumy singularly like a swan, the arched column forming the 
head and neck; 7, Onddiumpulvinatum; 8, Bolbophyllum bmbigerum, 
9, Catasetum viride; and 10, Peristeria cerina. The roots, according 
to the same authority, are — (i) slender, simple-branched fibres of a 
succulent nature, incapable of extension, but burrowing under ground, 
as in the genus Orchis. (2) Annual fleshy tubercles, having a bud at 
their extremities containing amylaceous granules for the nutrition of 
the plant. (3) Fleshy branching bodies, tortuous and irregular in 
form, as in Neottia^ or resembling tubers, as in Gastrodia. (4) Simple 
or branched shoots, capable of extension, protruding from the stem 
into the air, and formed of a woody and vascular axis, covered with 
cellular tissue, the subcutaneous layer being often green, and com- 
posed of large reticulated cells, the points of the roots being usually 
green, but sometimes red or yellow. 

The stem is in its simplest state in Ophrydca, where it is only a 
growing point surrounded by scales, and constituting a leaf-bud when 
at rest, which eventually grows into a secondary stem or branch on 
which the leaves and flowers are developed. This kind of stem 
develops every year a lateral bud with a tubercular root attached, 
which, after unfolding its flowers and ripening its fruit, perishes, to be 
succeeded by the stem belonging to the lateral bud; hence the 
species having this kind of stem has always a pair of tubercles 
attached, one shrivelling and in process of exhaustion, the other 
swelling and progressing towards completion. The leaves are un- 
certain in their appearance — ^usually they are sheathing at the base, 
and membranous ; but in Vanillecc they are hard, stalked, articulated 
at the base, and have no trace of a sheath. Sometimes they are 
leathery and veinless ; frequently they are membranous and strongly 
ribbed, and both these conditions occur in the same genus, as in 
Maxillaria and Cypripediutn. 

The floral envelopes are constructed irregularly upon a ternary 
t)rpe, and consist of three exterior and three interior pieces, the 
exterior being nearly equal, but less brilliantly coloured than the 
interior, but the two lateral ones are often of a somewhat different 
form from the other, which is anterior when young, but becomes 
posterior when the flower expands, in consequence of the flower-stalk 
becoming twisted or curved. 

The centre of the flower is occupied by a body called the Column, 
which is formed by consolidation of style and stamens, of which there 
is, in the greater part of the order, only one present, placed opposite 
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the intennediate sepal, and, consequently, alternate with the petals ; 
but in Cyprifedium there are two stamens. In the greater part of 
the order a single anther terminates the column. This is usually 
two-celled, but often has its cells divided into two or four other 
cavities by the extension of the endothecium between the lobes of 
the pollen-masses, or it is occasionally more or less completely one- 
celled by the absorption of the connective. 

The pollen consists of lenticular or spheroidal grains, either single 
or cohering in pairs, threes, or fours, or in larger masses in indefinite 
numbers; they are usually held together by an elastic filamentous 
substance, which forms an axis round which the pollen grains are 
arranged, and frequently assumes the appearance of a strap or 
eaudicula. This body either contracts an adhesion with a gland 
originating on the margin of the stigma, as in Ophrydece^ NeottieeB^ 
and Vandea, or it is folded upon the pollen-masses, as in Epidmdrea, 
or it terminates in an amorphous dilatation, as in many Malaxidece. 

These differences in the structure of the column, anther, and 
pollen furnish botanists with the best means of classifying the order, 
and breaking it into sub-orders, thus : — 


f -Including PleurothalHs, Liparis, 

I • jDendrobiuSi, and CorallorhiSL 


{ Anther free, opr* 
a lid ; pollen-mas$ei> 
caudicula nor gland. f 
^ Anther opercular ; pollen waxy ; caudi-*) 

II. Epidendre. 1! cula folded back upon the pollen-grains, 

Including Vanda^ Sarcanthus, 
and > Cryptochilus, Brassia, Oncidium, 
) MaxUlana, and Calanthe. 


III. Vandba 


f and no gland. 

{ Anther opercular ; pollen wa^ ; with a*) 
membrano-cartilaginous caudicula — ^ 
gland. 


Including Epidendrum. Coek>> 
gyne, Cattleya, Laelia, and Bleiia. 


IV. Ophryom . (, 

) Corydum. 

V. Arethusm.I 

^powdery. i Gasfrodia, ^nilla. 

{ ') Including Cranichis, Listera. 
Anther dorsal , pollen powdery. ^ Neottia, Spiranthes, Phyi>urus, 
) and Thelymjtra. 

VII. separated by a broad J including Cypripedium only. 


Among the Maiaxidea we find many British species, as the 
Coral-root, Corallorhiza innata^ whose root gives out the scent of 
tiie vanilla when drying; Liparis Loeselii, with its yellowish ten- 
flowered spike ; but the more beautiful species of this sub-order are 
found in Dendrohiutn^ an extensive genus of East Indian Epiphytes 
fotmd in the moister parts of Asia and East Australia. 

The Vandea have no representative among British Orchids. 
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EpiAendruMy originally a name given to all Orchidaceous Epiph3rte8, 
is now restricted to a genus of die order having the labellum united 
to the column, and four pollen-masses adhering to as many caudicles 
bent back upon them — a group containing some showy and interest- 
ing plants, but many of them inconspicuous and unimportant 
Among the other genera, however, some of the most brilliant orna- 
ments of the conservatopr are found. The colours of some of the 
species of Coilogyne are rich and delicate in hue — C, cristatay a dwarf 
evergreen species from Nepaul, throws out leaves six inches long, 
and six or eight drooping spikes of flowers of a delicate white, with 
a blotch of yellow on the lip, each flower being three or four inches 
wide. 

The species of Caitleya are, however, the most striking of all f 
Orchids. Their dark evergreen foliage and compact habit recc 
mend them especially to the cultivator. The flowers are lar*^^^ 
elegant in form, and their prevailing colours, of violet, rose, crims(^^ 
and purple, are unsurpassed for depth and brilliancy. C, grantdc^^ 
from Brazil, produces large olive-coloured flowers, with rich bro 
spots ; the lip whitish, spotted with crimson in C^ guttata, C. L 
poldtiy another Brazilian species, q^o.ws about twenty inches hi^ 
with a dark green foliage. The ^ and petals are dark bro« 
spotted with crimson, and purpl^^ip. Others are rose-colou 
margined with white, or the sepals and petals pure white, 
beautifiilly-fringed lip of richest crimson. 

LaUia rivals while it resembles the Caitleya; the species are co 
pact in growth, with evergreen foliage, producing their flowers 
spikes from the top of the bulbs. In L, acuminata^ from Mex 
the sepals and petals are white, and lip white with a dark blotch 
the upper lip. In L, anceps the sepals and petals are rose lilac, 
lip a beautiful purple, the flowers being three or four inches aci 
others purple, with a crimson lip, or delicate rose colour, the 
white with lilac spots, with flowers four inches across, as in Z. majalt, 

In short, so far as graceful foliage, bnlliancy of colouring, form anc 
size of flowers are concerned, &e Orchids of this division are the 
gems of the Vegetable World. 

The VandecB include many of the most curious and interesting 
among Orchids, chiefly Epiphytes, or air plants. 

The species of Airides combine with their rich, evergreen, and 
gracefully-curving stem and opposite leaves, flowers of peculiar 
elegance, proceeding from the axils of the leaves, and extending their 
rich and waxjr petds in delicate racemes, sometimes two feet in 
length, and )aelding a most agreeable fragrance. They^ are natives 
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needle, it will be found that each of them contains a pyriform body, 
the upper part of which is swollen, and composed of little angular 
masses, bound together by a sort of elastic network, while the lower 
part is lengthened into a kind of pedicel, or footstalk. These two 
pedicels are inserted at their base in the contiguous compartments of 
a little pocket. If we depress one of these pyriform bodies towards 



tig. 36a. —Flower of Orchis maculata. Fig. 363.— Tubers and Root of Orchis mascula. 


the cup, it adheres there firmly. We may easily satisfy ourselves, 
when this phenomenon is produced by insect agency in Nature, 
that the pollen-tubes are emitted upon the viscous surface, and that 
they quickly penetrate its tissues. This cup, then, is the stigtna, the 
pyriform bodies the pollen, and the two cells which enclose them 
constitute an anther. Thus, in this curious flower the style and the 
andrcecium are united to form the central column, and it has only 
one stamen. 

Beneath the point of insertion of the floral divisions, the column 



320 


THB VEGETABLE WORLD, 


is continued by a sort of greenish appendage, with six longitudinal 
ribs, and twist^ upon itself. This is the ovary, which, as we see, is 
inferior. This ovary presents one single cell, and encloses a great 
number of very small ovules inserted upon three placentas attached 
to the internal walls. The fruit is capsul^, and opens by three valves, 
which bear the placentas in their axes, whilst the midribs remain in 
their place, united at the base as well as at the summit Let us now 
examine the organs of vegetation in the Purple Orchis ( O, masctdcC), 
The parts which are under the ground consist of two unequal tubers 
(Fig. 363), one of which is wrinkled, soft, and apparently devoid of 
sap, whilst the other is whiter, larger, and much firmer. The sub- 
stance of the first, in short, has been exhausted in the development 
of the aerial stem, which now bears flowers; whilst the other is 
reserved for the development of the stem in the following year. 
These two tubers, which are ovoid or egg-shaped, are stores of 
nutriment. Above these may even be perceived another little shoot, 
which will not be fully developed till two years later. In other 
indigenous species — Orchis niaculata, for instance — the tubers, 
instead of being ovoid, are palmate or hand-shaped. Both forms 
are accompanied by the ordinary cylindrical root-fibres, whose 
principal function is absorption. The leaves of the Orchis maculata 
are sheathed and arranged spirally upon the stem ; their lanceolate 
blades are generally sprinkled with black spots. This study of an 
Orchid, so frequently met with, will give a sufficient general idea of 
them all. But to realise thoroughly the appearance presented by the 
plants of this remarkable order, they must be seen or imagined as 
they appear in the tropical forests. Many of the tropical Orchids 
are epiphytes, but not parasites — ^that is they grow in the clefts and 
angles of branches, either erect or gracefully suspended, but without 
drawing their nourishment from them. Their flowers are disposed 
in spikes, branches, or tufts of different sizes, and their colours are 
often most rich and varied, frequently yielding a sweet perfume. 
They always present an original and somewhat fantastic appearance ; 
some resembling a fly, some a spider, others a butterfly, and some 
a man suspended by the head. The diversity in the size and ap- 
pearance of their flowers, and their strange beauty, cause this group 
of plants to be one of the most cherished ornaments of our hothouses. 

The Arethusea are among the least interesting of Orchids. Dr. 
Lindley once thought Vanilla of sufficient importance to constitute a 
subnorder, which he has since withdrawn. The Vaniilacea are 
climbing Orchids, but not epiphytes; the leaves are fleshy, sub- 
cordate at the base, and articulated with the stem, which is square. 
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and climbs to the height of twenty or thirty feet. The flowers are 
fleshy, the perianth articulated with the ovary; the sepals and petals 
nearly equal, and free at the base ; the labellum is entire and united 
vdth the column ; the anthers terminal and opercular ; the pollen- 
masses two, bilobed, and granular. There are eight species, two of 
them found in Asia and six in America. The fruits of most of them 
are aromatic, and there is still some doubt which of these species 
yields the Vanilla of commerce. It is supposed to be the product of 
several species, probably the fruit of K aromatica and V. planifolia, 
which contains a large proportion of essential oil and benzoic 
acid. 

Vanilla, by far the most expensive of spices, is the seed-vessel of 
some of these plants. They flower very abundantly, but impregnation 
can only be effected by extraneous aid, which, in South America, is 
performed by a species of bee, which, in robbing the nectar, carries 
the pollen from flower to flower. The non-success of Vanilla in 
India is to be attributed to the absence of this bee, for the plant 
blooms abundantly. The few pods which ripen are the product of 
flowers which have been operated on by man. 

The Neottea include many of our British Orchids; they are fibrous- 
rooted, rarely having a fleshy bulb ; the anthers are distinct from the 
column; the pollen-grains loosely coherent and nearly powdery. 
The species are generally small, being six to fifteen inches high in 
the Bird^s-nest Neottia, flowers and stem pale yellowish brown; 
column notched with two short beaks, and lobes of the lip divergent ; 
it is found in chalky, shady places. Lady’s Tresses (Spirant/ies) bears 
small white flowers on a one-sided spike ; one rare indigenous species 
is found in bogs in the New Forest. 

The Cypripedea are singularly beautiful in their foliage. They 
differ from all other Orchids in having two lateral anthers. The form 
of the flower is curious, being slipper-shaped ; hence their name of 
Lady’s Slipper ; we have one native species of Cypripedium^ found 
in the woods of the north of England, but now nearly extinct. The 
sepals are ribbed, of a rich dark-brown colour, the two lower ones 
united. Lip yellow, and marbled, about an inch long, reticulated 
with veins, and spotted internally. 

The exotic species are also dwarf species, but compact and ever- 
green, the leaves of many of them being spotted. C barbatum is a 
pretty species, with beautifully spotted foliage; the colour of its 
solitary flowers brownish-purple and white. In the variety grandi- 
fforum the foliage is finely variegated, and the flowers considerably 
larger. C. vmustum is an Indian species, with variegated foliage, 
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four inches high. The blossoms are white, variegated with a purplish 
brown. 

It will have been observed from the preceding remarks, that, 
besides the physiological differences in accordance with which 
botanists have arranged orchids, there is a distinct difference of 
habit ; that a portion of them root in the soil and draw their support 
from the earth, while others attach themselves to trees, stones, and 
rocks, where they receive little or no support through their roots. 
The first, including such genera as Phaiusy Calanthe^ Bletia, Cypri- 
pediunty are known as Terrestrial Orchids. The others are termed 
epiphytes. They grow chiefly upon other plants, adhering to their 
bark or rooting among the scanty soil that occupies their surface, 
not as parasites, by striking adventitious roots into the wood, ami 
nourishing themselves upon the sap of the individual to which the) 
are attached, but using the tree apparently as a means of attaining a 
height where they can obtain the air and light, or the heat, moisture, 
and shade, as the case may be, necessary to their existence. 

Orchidaceous epiphytes are much the most numerous and 
interesting ; and now that our great cultivators have been enabled to 
study their natural habits, they are grown in a state of perfection 
which it is doubtful if they ever attain in a state of Nature. In the 
tropical forests they establish themselves upon the branches, and 
either vegetate in the midst of decayed vegetable and animal matter, 
or cling to the naked branches by their long, succulent, grasping 
roots; they attach themselves also to rocks and stones in moist 
places, where they grow luxuriantly. 

On the confines of the Orchidales plants we find the family 
Apostasiacel®, herbaceous perennials of the Indian woods, in many 
respects resembling the Orchids; differing from them chiefly in 
having a three-celled fruit, and a style altogether separated from the 
stamens for the greater part of its length. 

Alliance VIIL — ^Xyridales. 

The Philydrace® are grassy-looking herbaceous plants of 
Australia and Asia, exhibiting the great spathaceous bracts of the 
Musacege with the habit of Sedges. 

The Xyridace® are herbaceous fibrous-rooted plants, with sword 
shaped radical leaves enlarged and equitant at the base, the flowers 
having imbricated scaly heads ; sepals three, glumaceous ; petals 
three, coloured ; stamens six. These plants join to the habit of 
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Sedges and other glumaceous plants, some approach to the pecu- 
liarities of Liliaceous plants. 

Alliance IX. — ^Juncales. 

The JuNCACEiE, or Rushes, approaching the Grasses in the 
glumaceous character ot the calyx and corolla, partake of the 
characteristics of the Xyridales in their calyx and bracts. They are 
herbaceous plants, with tufted or creeping roots and tapering stem, 
often with a distinct pith. 

The ORONTiACEiE are herbaceous plants, with broad, entire, or 
deeply-divided, sometimes sword-shaped, leaves. They occupy wood- 
land stations, chiefly within the tropics of both hemispheres, but are 
found also in colder regions ; one of them, Symplocarpus^ being com 
mon in the swamps of the United States; another, Calla palustris^ 
in the deep muddy marshes of South Lapland, in 64® north. 

Alliance X. — Liliales. 

The beautiful plants which constitute this alliance have been 
cultivated and admired for ages. The LiLiACEiE is by far the most 
important order included in it. In Fig. 364 the petaloid perianth ot 
the Lily is represented; and in Fig. 366 the group of Lilies represented 
will give a general idea of the habit of the type. 

The protecting envelope of the flower of the Lily (Fig. 364) is 
composed of six petaloid leaves, which, as a whole, form the delicate 
white and odorous flowers. Of these six leaves, the three exterior 
ones may be held to constitute a calyx, the three inner ones, which 
are placed alternately with those of the outer circle, and differ slightly 
in form and colour from thjm, to constitute the corolla. 

The androecium is composed of six stamens, disposed in two 
verticils with white filaments, elongate two-celled anthers attached 
by their backs, filled with a yellowish pollen, and opening longitu- 
dinally. The pistil is composed of three carpels, as may be ascer- 
tained by an examination of the constituent parts. These three 
carpels are united, constituting one whorl, thus appearing as one 
organ standing in the centre of the flower, 0 being the ovary, s the 
style, and st the stigma (Fig. 365). The ovary, which is free or 
superior, presents three swellmg sides externally, with three inner 
cells, the walls of which correspond to the three deep external 
grooves formed by three carpell^ leaves. Numerous ovules are 
inserted in two series at the central angle of the cells. The style. 
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which IS thickest at the suiximit, is crowned by a three lobed stigma 
The matured fruit forms a capsule which opens of itself by an opening in 
the dorsal suture of each cell , that is to say, the dehiscence is loculta 
dal The seed presents an embryo in a direct axis in fleshy albumen 
The Lily is a deep rooted perennial plant, with bulbous loot 
The bulb is scaly (I'lg 367)^ the stems of the large proportion of 


f 



Fig 364 Petaloid Peruuith of the Lily Fig ^fs — Pist 1 of the I ily 


those which are natives of cold countries perish after ripening their 
leaves, flowers, and fruit The leaves generally are lanceolate m their 
lower parts and often linear above The flowers fonn a white raceme 
The Liliaceous plants are generally large and showy, especially 
in those with annual stems, as the Lily itself, the Fntillary, the Hya 
emth, the Star of Bethlehem, the Day Lilies, and the Tulip, which, 
combines all that is nch and beautiful m colour and form But there 
are Liliales of arborescent size and stem, as the Dragon tree (Dracesna 
Draco\ m which the flower is less m sue, so that the largest trees 
have the smallest flowers 
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The sub-order Tulipea consist of bulb-producing plants, with 
annual stems, bearing cup-shaped flowers remarkable for their co- 
lours, without spathes, and the anthers lightly attached to a stiff 
filament This division includes the Lilies, Fritillaries, and the Dog’s- 



Fig. 367.— Bulb of Lily. 


tooth Violet. Lihum chalcedonicum 
covers the plains of Syria with its 
scarlet flowers. 

The HemerocalleK^ or Day 
Lilies, have the calyx and corolla 
joined together, so as to form a 
tube of considerable length. The 
fragrant Tuberose and AgapantJms 
belong to this division, and the 
Aloes resemble them in almost all 
their parts, except the thick suc- 
culent foliage. 

The Asparagece includes the 
Common Asparagus and the Lily 
of the Valley, Dracmna and 
Rusetts, 

The geographical limits of the 
order are as wide as its differences. 
Aloes abound in the southern 
parts of Africa. The Dragon- 
trees, the most gigantic of their 
order, attain the greatest size in 
the Canaries, where the Dragon- 
tree of Orotava (Plate V.) is 
described as having been between 
seventy and seventy-five feet high, 
and forty-six feet in circumference 
at the base. All travellers to 
Teneriffe were accustomed to 


visit this gigantic plant, which was, 
according to tradition, an object of adoration to the Guanches, who 
are the primitive people of these islands. It was probably long 
anterior to historic times. At the conquest of Teneriffe by the 
Spaniards, it was already as latge and as hollow as it is to-day. 

“ This gigantic tree,” says Von Humbold^ in his “ Pictures of 
Nature,” “ »ows in the garden of M. Franqui, in the little villa of 
Orotava, cafied Taoro, one of the most beautiful spots in the civilised 
world. In 1799, when we ascended the peak of Teneriffe, we found 




— Dragon Tree (Dracttna Drac«}, 
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that this enormous tree was forty-eight feet in circumference a little 
above the root.” Sir George Staunton asserts that at the height of ten 
feet the tree is twelve feet in diameter. Tradition reports that this 
tree was an object of veneration to the Guanches, as the Ash ot 
Ephesus was to the ancient Greeks; and that in 1402, when Bethcn- 
court first visited the island, ‘it was as large and as hollow as it is 
now. ‘‘When I saw the tree it seemed to enjoy an eternal youth, 
and still bore flowers and fruits.” 

“ When Bethencourt, the French adventurer, conquered the Canary 
Isles in the beginning of the fifteenth century, the Dragon-tree of 
Orotava was found to be as sacred in the estimation of the natives 
as was the Olive of the Athenian Acropolis in the eyes of its inhabi- 
tants. In the torrid zone, a forest of Cmsalpinia and of Hymenaa 
is perhaps a monument a thousand years old ; and remembering 
that the Dragon-tree of Orotava is of very slow growth — that its 
appearance now differs very slightly from the same tree described 
400 years ago — ^we may conclude tfiat it is extremely aged. It is, 
without contradiction, with the Baobab^ perhaps the most ancient 
inhabitant of our planet.” 

“ It is veiy singular,” he adds, ‘‘ that the Dragon-tree has been 
cultivated from very remote times in the Canaries, in the islands of 
Madeira and Porto Santo ; it could not have come, therefore, from 
the East Indies, a fact which does not contradict the assertion ol 
those who would represent the Guanches as an Atlantic race, entirely 
isolated, and as having no connection with the Asiatic or African 
races.” 

A few years ago this grand old plant was destroyed by a storm. 

The species of Dracaiia are evergreens, either shrubby or arbores- 
cent, having long slender stems, often columnar after the manner 
of the Palms; their trunks present marks, cicatrices produced by 
fallen leaves ; they are soft and cellular at the centre, with a circle 
of stringy fibres towards the exterior. The leaves are simple ; but in 
some of the species, instead of the veins running parallel with the 
midrib, they are perpendicular to it, after the character of the leaves 
of Musacea. They are usually clustered together at the end of the 
branches, like the inflorescence, which is terminal. 

Alliance XI. — ^Alismales. 

The Alismales, includmg the BuxoMACEiE, Alismace.^ and 
JuNCAGiNACEiE, conclude the important class of Endogens in Da 
L indley's arrangement of the vegetable kingdom. 
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The Butomace^ are made interesting to us by the Flowering 
Rush, perhaps our handsomest indigenous flowering plant. They arc 
all water-plants, with erect and leafless stems, narrow leaves dilated at 
the base, and pedicelled perfect flowers, forming a terminal umbel, 
subtended by three membranous bracts, a perianth with six divisions, 
the three outer segments slightly coloured and distinct from the inner, 
which are larger and more highly coloured. Stamens nine or more, 
with a free ovary, consisting of six carpels (in Butomus) more or less 
united by the ventral suture. The style is short, terminating in a 
stigma. 

The ALiSMACEiE are aquatic plants, floating on ponds or growing 
in swampy places, distinguished from the other orders of the same 
alliance by the sepals and petals being perfectly distinct from each 
other both in colour and position. The root is usually a perennial 
creeping rhizome. The flowers form umbels, racemes, or panicles. 
The leaves expand into a broad blade with parallel veins. They 
are chiefly natives of northern regions, but several species of Sagit- 
taria are found in the tropics of both hemispheres. 

Class V. — Dictyogens. 

Among the Monocotyledons of Jussieu and Endogens of latei 
botanists there is a small group of plants which are referable to 
Endogens in the structure of the embryo, but which more resemble 
Exogens in their broad net-veined foliage, which usually disarticulates 
with the stem, their small green flowers nearly resembling those 
of Menispermacece. This class Dr, Lindley considers to be distinct 
from Endogens on the one hand, and Exogens on the other. He 
calls them Dictyogens, from the netted structure of their foliage. 
They are distinguished as having leaves net-veined, deciduous; wood 
of the stem, when perennial, arranged in a circle round the central 
pith, the wood of the rhizome being exogenous, that is, with con- 
centric circles in the herbaceous species. 

“ For these reasons,” says Dr. Lindley, “ I have endeavoured to 
show that they ought to be regarded as a transition class, partaking 
somewhat of the nature of Endogens and also of that of Exogens. 
In the rhizome of the whole genus ” (of Sarsaparilla^, he adds, the 
wood is disposed in a compact circle, below a cortical integument, 
and surrounding a true pith ; in Smilax aspera the woody matter is 
disposed in the form of a cylinder, enclosing a centre of soft cellular 
matter, the vessels of the cylinder having an evident tendency to 
arrange themselves in lines forming rays from the centre.” 
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Flowers unisexual; perianth adherent: 
several seeded. 


carpels consolidated, and) 


Flowers hermaphrodite, or polygamous; carpels several, placentas axile 
Flowers hermaphrodite | carpels several ; placentas parietal .... 


I. Dioseoreaceae. 
IT. SmilacesB. 

III. Philesiaceae. 


Flowers tripetaloid, hermaphrodite ; carpels half-consolidated ; placenta ■) jy «pj.jijjaceac 


axile. } 

Flowers hermaphrodite ; carpels solitary, simple, many-seeded ; placenta) 


V. Roxhurghiaceae. 


The DioscoREACEiE are distinguished by their dioecious flowers, 
adherent calyx and corolla, six stamens and three-celled ovary. 
They are all twining shrubs. Dioscorea is the typical genus of the 
order. Upwards of 150 species are known, mostly belonging to 
tropical countries, and principally to America. They are all charac- 
terised by fleshy tuberous roots and herbaceous stems, twining to 
the left ; the leaves are almost always entire, and usually alternate, 
very rarely being opposite. The various species of Dioscorea and 
Testudinaria produce edible farinaceous tubers, but Tamus exhibits 
a dangerous acridity. 

The tropical esculent, the Yams, forms a genus of fleshy-rooted 
dioecious plants, with annual twining stems, broad alternate leaves 
with a netted arrangement of veins, and bearing small green flowers 
in clusters. The seed vessel is a thin, compressed, three-winged 
capsule, containing one or two membranous seeds. 

The Smilace.®, a small order, consist of the Smilax, or Sarsa- 
parilla, and the former evergreen climbing shrubs (Fig. 

369), a few of which are found in temperate, but the majority in the 
warmer regions of both hemispheres. They are fibrous or tuberous 
rooted plants, with stems often prickly, leaves alternate and petiolate, 
and with a tendril on either side of the petioles. The botanical 
name Smilax occurs in Greek authors, as Theophrastus and Diosco- 
rides, but applied to some poisonous plant* Smilax aspera, a native 
of the south of France, Italy, &c., yields Italian Sarsaparilla. The 
different kinds of Sarza, or Sarsaparilla, are now obtained from South 
America. Though the genera are limited, the species are numerous 
and important. 

The Philesiace® are chiefly twining, sometimes upright shrubs, 
with large and showy flowers. Lapageria rosea is a beautiful green- 
house climber. The Trilliace® are simple-stemmed, herbaceous 
plants, with tubers or rhizomes, resembling die Sarsaparillas in many 
respects. The Roxburghiace® are twining shrubs, with tuberous 
roots; large, showy, and somewhat fetid flowers; reticulated and 
coriaceous leaves. They are all natives of the hotter parts of 
India. 
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Class VI. — Gymnogens. 

An important class of plants, which mark a transition between 



the simpler forms of vegetation and plants of more complicated 
structure. They differ from most Vasculares hy their wood being 
destitute of ducts and its fibres marked with discs ; but their habits 
of growth are essentially exogenous, while their tissues are peculiar to 
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themselves. The stem consists of concentric zones ; they have a 
vascular system, with spiral vessels and a central pith. Some Cycads 
resemble Acrogens in their growth, which is continued by a terminal 
bud. They are without style or stigma, but so constructed that the 
pollen falls immediately upon the ovules. 


Stem simple, continuous ; leaves parallel-veined, pinnate ; scales of^ 
khe cone antnenfcrous. > 

Stem branched, continuous : leaves simple, acerose ; female flowers 1 
in cones. ) 


I Cycadeaccx. 
II. Pinaceae. 


Stem repeatedly branched, continuous : leaves simple, sometimes) 
fork-veincd , female flowers solitary, anthers two-celled, openings III. Taxaccae. 
longitudinally. ) 

Stem repeatedly branched, jointed , leaves simple, net- veined , anthers ) t \r 

one-celled,^nmg by pores. > IV. Gnetacea^ 


The Gymnogens (from the Greek yu/ii/bs, ‘‘naked,’’ the ovules 
being uncovered.) — The plants comprehended in this great class agree 
with the flowering plants in having their vascular tissues complete, 
approaching the higher forms of vegetation in the Joint-firs {Gnetaceie) 
which combine the habit of growth of Chloranthus with the struc- 
ture of their own class. With the Ferns and Club-mosses, some 
of the CycadeacecB agree in habit in the peculiar gyrate vernation 
of the leaves, and in the less perfect structure of the spiral vessels 
and reproductive organs. 

The CvcADEACEiE are characterised by the cylindrical and un- 
branched growth of the trunk, and the continuous development of one 
terminal bud, and by its dicecious flowers, the male flower generally 
growing in cones composed of scales antheriferous below. In Zamia 
the female flowers are disposed in cones consisting of peltate scales ; 
in Cycas they are placed on the toothings of abortive leaves occupying 
the centre of the terminal bud. The leaves are pinnate, having some 
resemblance to those of Ferns and Palms ; their wood is arranged in 
numerous consecutive circles in Cycas, and also in a confused manner 
in the central pith, thus partaking of the peculiarities both of the 
Exogens and Endogens. Robert Brown demonstrated the similarity 
of conformation between the flowers of Cycas and Pinace<z\ and 
Adolphe Brongniart determined the resemblance between them in 
the structure of the vessels of their wood, and confirmed also the 
proximity of the former to Ferns. Their relation to the Pinacecc is 
established by both being dicotyledonous, and both their seeds 
having naked ovules, “ construct^,” says Dr. Lindley, “ in a similar 
remarkable manner, and borne in both cases not upon an ordinary 
axis of growth, but upon the margin or face of metamorphosed leaves ; 
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the same peculiar form of inflorescence, the same kind of male 
flowers, the same constant separation of the sexes, and a like 
imperfect formation of spiral vessels ; and both agree in having the 
vessels of their wood marked with circular discs — a character which, 
if not confined to them, is uncommon elsewhere.” They 
are all natives of the tropics, or of temperate America, and 
Asia \ in the eastern part of the colony of the Cape of Good 
Hope they characterise the thickets along the Caffre frontier. 

The PiNACE.^s are noble trees or evergreen shrubs, with 
a branching trunk abounding in resin. The leaves are 
elongated, linear, lanceolate, acicular, or pointed, some- 
times fasciculated in bundles of two, three, or five, each 
bundle being a little branch with very short axis; when 
thus fasciculated the primordial leaf to which they are then 
axillary is membranous and enwraps them like a sheath, 
as in Pin us strobus, in Fig. 370. The plants are monce- 
cious, that is, they bear male and female flowers upon the 
same stem. The male flowers are composed of a floral 
axis, along which are inserted a considerable number of 
stamens having a short filament, and an anther which opens 
in two longitudinal clefts ; this anther is surmounted by 
a dilated connective like a tongue. The female flowers 
are disposed in a catkin, and are each composed of a scale- 
like ovary destitute of style or stigma, and bearing on its 
internal surface two suspended ovules. Fig. 371 repre- 
sents the male flower >vith an enlarged view of an anther ; 
Fig. 371, the female flower with carpellary scales, showing 
Fig. MO on the right hand a pair of inverted ovules. When these 
flowers have ripened, the scales become hard, ligneous, 
and thickened at the summit ; they then form collectively the com- 
posite fhiit we call a Cone, which has given a name to the family 
in botanical systems. The cone is represented in Fig. 373. It is 
formed, besides the scale-shaped ovaries, now enlarged and hardened, 
sometimes of bracts also, which are occasionally obliterated, and 
sometimes extend beyond the scales in the form of a lobed appendage. 
These scales finally drop from the tree, become disintegrated and 
scattered, and buried in the soil, thus completing the end of their 
existence, namely, the propagation of the species. 

The PinacecB are resinous, mostly evergreen and hard-leaved 
trees or shrubs, all but universally diffused over the globe. Gigantic 
in size, rapid in growth, noble in aspect, and robust in constitution, 
these trees form a considerable portion of the woods and plantations 
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in cultivated countries, as well as of primeval forests in all temperate 
countries. In Europe, Siberia, China, and North America the 
species are abundant ; the timber trees being exceedingly valuable in 
commerce, being well known as Deal, Fir, Pine, and Cedar woods, 
while their juices yield oil of turpentine, Canada balsam, Burgundy 
pitch, all equally well known. The common Larch yields Venice 



Fig 371 —Malt flower of Fig 372 — I^emale inflorescence of Fig 373 —Cone of Pmui 

Finns sylvestrts . Finns sylvestns \}h>estns 

\ 

turpentine; spruce beer is ibade froiln branches of the Hemlock 
Spruce; and oil of savin, a well-knowji irritant, is made from the 
Juniperus Sabina. \ 

Conifers are usually divided into three sub-orders : 

I. Abietinca^ comprehending the Firs, Pines, Spruce, Larch, and 
Wellingtonia, all of which bear cones with one or two inverted ovules 
at the base of each scale of the cone ; pollen oval, and curved. 

II. Cupressinea, or Cypress tribe, bearing an indurated globular 
cone with erect ovules, and spheroidal pollen, including the Cypresses 
and Junipers. 
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III. Taxme<By or Yew tribe, of which Dr. Lindley forms a distinct 
order. The fruit is a species of drupe, with a solitary ovule in the 
centre. 

Among the Pines with leaves in pairs worthy of consideration 
we may mention the Scotch Pine (Pinus sylvtstris) represented in 
Plate VI.; the Maritime Pine {P, Pinaster) \ the Corsican Pine 
{P. Laricio\ a noble tree spread over the mountains of Corsica, 
Greece, and Turkey, celebrated for its rapid growth and excellent 
timber, and amongst the species with leaves in fives, the Weymouth 
Pine {P. strobus). 

Firs (Abies) difft r from the Pines (Pinus) in their cones, which 
are furnished with thinnish scales slightly rounded at the apex, 
and scattered distichous leaves; such is Abies pectinata^ the Silver 
Fir, from which Stra^burg turpentine is extracted ; while Burgundy 
pitch and oil of turpentine are obtained by incision from Pimts 
syhesiriSy which is Also a valuable timber (red deal) for building 
purposes. The Larches iLarix) again differ from the Firs in this : 
their leaves spring from a mindle of scaly buds, and become scattered 
or solitary in consequence of the lengthening of the stem ; the imbrica 
tion of the scales of the cone is very loose ; the leaves of the Larch 
are deciduous during winter. The Larch of Europe attains a height 
of from ninety to a hundred feet ; the wood is of a reddish colour, 
its tissues closer and considers^ harder than those of the Fir-trees, 
and a very pure turpentine, ^ich is used in arts and medicine, 
oozes out from incisions made in ib^ bark. 

The Cedars (Cedrus) are distinguished from the Larches by their 
leaves being persistent during several! years after the elongation of 
the bud, and by the scales of the cone l^ing more closely imbricated. 
The Cedars of Lebanon (Plate VII.) ^e trees having an aspect full 
of grandeur, spreading their vast horizontal arms thirty or forty feet 
from the stem, which rises fo^ or fifty Jfeet above the soil. Upon 
the back of Mount Atlas, in the north of Africa, and in the 
temperate countries of Asia, ^jc Cedar forms immense forests of a 
most majestic and imposin^aspecL There is indeed no nobler 
ob^eGt' than the Cedar. ** The Lebanon,” say the Arabian poets, 
bears winter on his head, spring on his shoulders, and autumn in 
his bosom, while summer sleeps at his feet ; ” and in confirmation 
of the truth of the sentiment a few venerable Cedars still remain ; 
they form a beautiful grove on the line of route from Baalbec to the 
coast. They are large and massy, rearing their heads to an enormous 
height, and spreading their branches afar ; but they have a strangely 
wild aspect, as if wrestling with some invisible person bent on &eir 
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destruction while life is still strong in them ; but they are gradually 
disappearing. The grove near the Kadisha has been described by 
every traveller. In 1575, of the largest trees there were twenty-four 
standing in a circle ; in 1630 Fermaml counted twenty-two; there 
are now seven standing near each other, and a few more almost in a 
line with them. According to Tristram the Cedar is also to be 



Fig 374.— Group of Cyprei;^ (fiupressus fasttgiata\ 


found scattered through the northern and inaccessible parts of the 
Lebanon. 

Sequoia gigantea (Frontispiece), the Wellingtonia of oui 
gardens, was originally discovered in Upper California, and intro 
duced into Europe in 1853. The tallest tree was 327 feet high, and 
90 feet in circumference at the base. 

The Cuprcssinece^ of which we have now to speak, including 
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Thuja and the Juniper, differ in many respects from the AhUHnem, 
The Thujas have their male flowers compored of a filiform floral 
axis, upon which are inserted numerous stamens, which may be 
likened to nails with which old-fashioned doors are sometimes 
studded, supporting under their heads four unilocular one-celled 
anthers. The female flowers are disposed in catkins, each scale 
of which bears two erect ovules. These soon become fleshy and 
consolidated, but when at maturity, they dry up, and in doing so 
detach themselves and separate, thus setting the seeds free. Thujas 
are evergreen trees with flattened branches with very small imbricated 
and compact leaves \ they are well known in gardens under the 
name of Arbor Vitae, a name of uncertain origin. Thuja occidentalts 
is a native of America ; T orientalis of Japan and China. 

. The Cypress (Cupressus) very much resembles the Thujas ; it is 
essentially distinguished from them by its seeds, several in number, 
and pressed into the base of each scale. In the common Cypress 
{Cupressus sempervirens) there are two very distinct varieties, in 
one of which ( (7. fasttgiaia), the branches leave the parent stem at a 
very acute angle, giving to the tree its very peculiar physiognomy 
(Figs. 77 and 374). 

The common Juniper (Juniperus communis) is a native shrub, 
with long, narrow, sharp-pointed leaves, in whorls of three, spreading, 
rigid, and almost prickly. The scales of the female catkin, whicli 
are not more than six in number, present this curious fact, that 
they become fleshy, and constitute a sort of spherical berry, black 
or blue, containing ordinarily three bony seeds called botanically 
a galbulus. In some countries in the north of Europe these fruits 
are used to flavour a malt spirit known under the name of Gin or 
Hollands, sometimes Geneva, from the French name Genihre. The 
Virginian Juniper, also called Red Cedar, furnishes a light odorous 
wood, with which the cylinders are made in which we enclose the 
lead of our pencils. The savin, of stimulating, diuretic, and obstetric 
powers, is J, Sabina, 

The Taxinece, or Yews, are trees with leaves very close together, 
entirely veinless, almost distichous, linear, and sharp-pointed, of a 
deep green colour ; flowers dioecious. The male flowers are com- 
posed of an elongated floral axis, upon the whole length of which 
are inserted a variable number of stamens, which may be said to 
resemble studs or nails, the connective being the head. On the 
lower side of this connective, six or eight bilocular anthers are dis- 
posed circularly round the filament. The female flowers are solitary 
and surrounded with imbricated bracts ; they consist of a sessile 
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o\'uk at the centre of a highly-developed disc. When arrived at 
maturity this disc becomes fleshy, and forms a little cup of a lively 
red, which loosely envelops the seed. The tree then appears as if 
studded with coral drops. The leaves of the Yew are highly 
poisonous to some animals, as the sheep ; but the berries, although 
insipid and uninviting to the palate, may be eaten with comparative 
impunity. These plants occur in milder climates all over the world, 
and in elevated situations in the tropics. They are resinous, like 
Conifers, and possess excellent medicinal qualities. They include 
Salisburia, a tree of great beauty and elegance. 

The Gnetacea^ or Joint Firs, are small trees or sarmentose twiggy 
shrubs of the temperate parts of Asia, South America, and Europe, 
with opposite leaves or clustered branches, and thickened separable 
articulations. 

In the Gymnosperms, which connect the lower with the higher 
forms of organisation, the transition is very distinctly marked. In 
Cycads the stem is simple and cylindrical, the departure from its 
terminal mode of development being exceptional and accidental, 
while the Conifers exhibit a constant tendency to a rapid evolution 
of leaf-buds in every axil. An increasing value in their products is 
also observable. The Cycads, for instance, yield a mucilaginous 
juice, mixed with starch, from which common articles of food are 
prepared. At the Cape of Good Hope the fruit of the various 
species of Encephalartos are called ‘‘Caffer bread,” and a kind of 
arrowroot is prepared in Mexico from the seeds of D ’wn edule. In 
Japan a sago is procured from the cellular substance occupying the 
stem of Cycas revoluta^ and also from Cycas circinalis in the Moluccas. 
Other species are also utilised in the countries of which they are 
natives. The Pines and Fir-trees are chiefly valuable for their 
timber, and the Yews and their allies are valuable for their resinous 
products, and also for timber, which is unsurpassed for elasticity and 
durability ; and in Amboyna the seeds of Gnetum Gnemon are eaten 
roasted, boiled, or fried, and the green leaves are a favourite vegetable 
cooked and eaten as spinach. 

Class VII. — Exogens. 

The Dicotyledons of Jussieu and more recent botanists include 
the more highly organised plants, which are moreover endowed with 
proportionate vitality, for “while a century or two terminate the 
existence of most endogenous trees, some existing Exogens were 
possibly monarchs of the forests at the beginning of the Christian 
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era.*' As already explained, Exogens add their new wood to the 
outside between the bark and wood of last year’s growth. 

The class of Exogens numbers over 66,000. Their germination 
is exorhizal; the embryo has two cotyledons ; the leaves have a 
network of veins ; the trunk is formed of woody bundles of ducts 
and fibres, arranged round a central pith, forming either concentric 
rings, or in a homogeneous mass, but always having medullary plates 
radiating from the centre to the circumference. Genera, 6,191 ; 
species, 66,225 (in 1853). 

All botanists are agreed that the organs of reproduction may be 
expected to furnish the best characters for classification after those 
necessary for nutrition. Linnaeus was of this opinion, and he made 
them to a considerable extent the basis of his system, but he mainly 
relied upon their number. The importance of the stamens and pistil 
did not escape the observation of Jussieu, who separated from all 
other Exogens those having the stamens in one flower and the pistil 
in another, and he called them Diclinous. By this means he 
brought together a collection of natural orders corresponding with 
the monoecious and dioecious plants of Linnaeus. But, in carrying 
out his system, he excluded a vast number of truly diclinous plants. 
Some of these anomalies have been corrected by recent observers ; 
and Dr. Lindley has divided the whole of the vast class of Exogens 
into those which are (i) Diclinous, (2) Hypogynous, (3) Perigynous, 
and (4) Epigynous. 

Sub-class I. — Diclinous Exogens. 

Having male and female without any tendency to bisexual flowers. 


Alliance I. — ^Amentales. 

Flowers forming catkins, without or with only one floral envelope; 
carpels superior ; embyro small, with little or no albumen. 


Ovary one-celled ; ovules one or two, ascending j radicle superior . 1. Casuarinaceae. 

Ovary two-celled ; ovule single, pendulous ; radicle superior . . .II. Betulaceae. 

Ovary two-celled ; ovules indefuute ; seeds winged HI. Altingiaceae. 

Ovary one-celled ; ovules indefinite ; seeds cottony IV. Salicaceae. 

Ovary onc-cclled ; ovule single, erect ; radicle superior V. Myricacese 

Ovary one-celled : ovule single, ascending; radicle inferior. . . . VI. Elasagnacese. 


The Betulace^ are trees or shrubs, with simple alternate 
leaves, with primary veins running nearly straight from the midrib 
to the margin; stamens usually distinct; ovaiy two-celled; fruit 
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In the axil of each scale of the female catkin, four secondaxy 
scales and two flowers may be observed ; each of these flowers con- 
sists of a pistil only, the free ovary of which is surmounted by a 
short style divided into two stigmatic branches. The ovaiy presents 
two cells, in each of which is suspended an anatropal ovule. The 
fruit catkins are in the form of a Pine cone, with horizontal persistent 
scales, closely approximated, and rendered coherent by a resinous 
substance, but sporating ultimately to permit the fruit to escape. 
These fruits are compressed, surrounded on all sides by a coria- 
ceous cork-like edging. They are unilocular, and enclose only one 
seed. 

The SALiCACEiE consist of the Willows and Poplars, trees or 
shrubs with alternate simple leaves with deliquescent primary veins, 
frequently with glands on the edges, and deciduous or persistent 
stipules ; flowers amentaceous, ovary one-celled, and numerous cottony 
seeds. These downy seeds of Willows and Poplars, adhering to 
the base of a leathery two-valved capsule, cannot be mistaken. 

The Willows {Salix) are very numerous in species, varying in 
size from the dwarf {S. herbacea), with creeping underground stem 
and ascending branches, to S, alba^ the White Willow, thirty feet 
high; they consist of Willows, Sallows, and Osiers, generally with 
round, slender, flexible branches, with simple entire stipulate leaves, 
dioecious inflorescence, and male and female flowerets in long cylin- 
drical catkins. The natural habitat of the Willow is on the banks of 
sluggish rivers, and in low marshy places ; the Osier beds are generally 
found where they can be under water the greater part of the year ; 
while the Sallows, as S. caprea^ rather affect dry woods and hedges , 
others, as S, lanata, are beautiful mountain shrubs, the fertile 
catkins of which are sometimes found a span long in Glen Dole 
and Glen Callater. 

Willows abound in temperate regions, but decrease sensibly in 
number towards the South of Europe and in Algeria. They serve to 
consolidate the borders of pieces of water and rivers. The Willow 
furnishes means for the basket-makeris work. 

The White Willow (Plate IX.) is the most important of its species, 
on account of the large dimensions which it acquires : it is very pro- 
ductive in osiers as a Pollard. 

The Weeping Willow {Saiix babylonica\ of which we have already 
given a representation at page 74, is particularly remarkable for the 
length, flexibility, and graceful drooping habit of its branches, which 
give it an appearance of melancholy grace, 

Scdix reticulata^ the Wrinkled Willow, is a very small shrub of 



IX.— The White WiUow {Saiix alba). 
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from on6 to two feet bii 3 :h. which grows in the Alps, the Pyrenees, 
the Welsh and Scottish moimtauis, and the whole Ajctic region. 



Fig 376 —Male catkin of the Willow 



Fig 377.— Female catkin of the Willow. 


*9. herbacea, the Herbaceous Willow, is the smallest British shrub, 
with a stem creeping under ground and emitting branches almost 




Fig 378 — Male Flowers of Salix alba 
^magnified) 


Fig 379.— Female Flower of Saltx alba 
(nuigniAed) 


completely herbaceous ; its distribution is the same as that of 
S. retimlata. Willows are dioecious ; their flowers are in catkins, 
and solitary in the axil of each scale of the catkin. They have no 
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Fig 380 —Lombardy Poplar 


floral envelopes. Figs 376 
and 377 represent the male 
and female catkin of the 
White Willow, Figs 378 
and 379 show the isolated 
flowers. 

The Poplars {Populus) 
are nearly allied to the 
Willows, and in the flowers 
they are only distinguished 
from them by the greater 
number of stamens, which 
are inserted on the internal 
face of a kind of cup 

Ihe Black Poplar (/V- 
ptJus tnk,id) IS among the 
larger of these trees, com- 
monly known as the Swiss 
Poplai The White Poplar 
{Populiis a/ba)y a fine tree 
with an ample crown, is 
furnished with leaves le 
markable for their extreme 
whiteness undeineath. 

The Aspen {Populus 
tremula) is the only leal 
forest tree of this genus, 
It IS of middle height, with 
leaves which are very mo- 
bile in consequence of thj 
length and the vertical com- 
pression of their petioles, 
which leads to the hori- 
zontal tremulous motion 
which distinguishes the tree 
and procured its name 

The Lombardy Poplar 
{Populus dtlaiaia^ Fig 380) 
ongmally from the Hima- 
layas and Persia, was intro- 
duced m France from Italy 
in 1749, IS remarkable for 
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its erect branches, which spring from nearly the base of the trunk, 
and altogether form a long, straight, pyramid : only the male plant of 
this species is known. 

The Casuarinace^e are for the most part Australian trees, or 
scrubby bushes of little value to man. 

The ALTiNGiACEiE are tropical plants of India, North America; 
and the Levant-Storax is yielded by several species of Liquid- 
ambar, 

. I'he MvRiCACEiE, or fragrant Gales, are leafy shrubs, or small 
trees, having resinous glands; natives of -the temperate parts of 
America, the Cape of Good Hope, and India. 

The ELiEAGNACEiE, or Oleasters, are trees or shrubs of the 
northern hemisphere down to the equator. Elceagnus hortensis bears 
a fruit about the size of an olive, which is brought to market in 
Persia. The red drupes of E. conferta and several others are eaten 
in India. The only species growing wild in Britain is Hippophae 
rhamnoides^ a spiny shrub with dioecious flowers, and small, round, 
orange-coloured acid berries ; it grows on the cliffs in some places 
near the sea ; its fruit becomes rather a pleasant preserve when 
sufficiently sweetened. Elcpognus angusHfolia is a fragrant garden 
plant, filling the air with its perfume, while the dull yellow flowers 
which exhale the delicious fragrance attract little attentton. 


Alliance II. — Urticales. 

Flowers scattered, with a single floral envelope ; carpel single, 
superior ; embryo, large, lying in a small quantity of albumen. 

Radicle superior; ovules twin, suspended; embryo straight, albu-> » gHijcnnai- nm , 
minous . anthers two-lobed, with vertical fissures, f ** 

Radicle superior ; ovule erect solitary ; embryo straigb t, albuminous ; ■) j j Uyticace* 

juice limpid : stipules small, flat. > 

Radicle inferior; embryo exalbuminous; plumule many-leaved, | jjj Ceratophyllace» 

Radicle superior ; ovule solitary, suspended ; embryo hooked, ex-”) jy Cannabinaccas 
albuminous. J 

Radicle superior; ovules solitary, suspended; embryo hooked, > y Horace*, 
albuminous. -f 

Radicle superior; ovule solitary, erect or suspended; embryo | yj Artocarpace*. 
straight, exalbuminc as ; juice milky ; stipules large, convolute. J 

Radicle inferior; embryo exalbuminous; plumule minute: juice! yjj piaunacem. 
limpid ; stipules large, deciduous. J 

The Urticace/e contains the Nettles, Figs, the Hop, the 
Mulberry, the Hemp, and the celebrated Upas tree; the species 
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are widely diffiised over every part of the world — in the frozen 
North, and in the hottest tropical countries. The order, as formerly 
constituted, was nearly synonymous with the alliance, but it is now 
limited to a few genera characterised by the causticity of the limpid 
juice they yield. The stinging effects of the Nettles, Urtica dioica 
and U, urensy will be familiar to most readers ; but these are not to 
be compared for a moment with some of the East Indian specief,. 
Listen, for instance, to De la Tour’s description of the effects of the 
sting of U, crenulata. ‘*One of the leaves,” he says, “slightly touched 
the first three fingers of my left hand ; at the time I only perceived a 
slight pricking, to which I paid no attention. This was at seven in 
the morning. The pain continued to increase. In an hour it had 
become intolerable j it seemed as if some one was rubbing my hand 
with a red-hot iron. Still there was no remarkable appearance, 
neither swelling, nor pustule, nor inflammation. The pain spread 
rapidly along the arm as far as the armpit I was then seized with 
frequent sneezings, and with a copious running at the nose. About 
noon I experienced a painful contraction of the back of the jaws, 
which made me fear an attack of tetanus. I went to bed, hoping 
that repose would alleviate my suffering, but it did not abate ; on 
the contrary, it continued nearly the whole of the following night ; 
but I lost the contraction of the jaws about seven in the evening. 
The next day the pain left me. I continued to suffer for two days, 
and the pain returned when I put my hand into water ; and I did 
not finally lose it for nine days.” 

The C ANN ABiNACEiT', represented by the Hemp {Cannabis sativa), 
Figs. 381 and 382, originally came from Persia, but has since become 
acclimatised to all parts of Europe; its bast fibres make this plant 
eminently precious to man. The Hemp is a dioecious herbaceous 
annual, with opposite lower leaves. The upper leaves are often 
alternate and deeply partite, with from five to seven acuminate linear- 
lanceolate divisions, strongly dentate, rough, and of a pale green 
colour underneath ; two lateral stipules accompany them. The male 
flowers are disposed in racemes, and are composed of a calyx with 
five divisions and five stamens opposite the divisions, with bilocular 
anthers opening inwards by two longitudinal clefts, opposite to them. 
The female flowers are disposed in axillary leafy glomerules, and pre- 
sent a calyx formed by two divisions and a pistil composed of a superior 
ovary, surmounted^by a short style, with very long filiform stigmata. 
The imilocular ovary encloses a single ovule. The fhiit is an 
achene ; the seed, without albumen, encloses an embryo folded upon 
kself 
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It is from this species of Hemp (C. sativa) that the Arabians 
make the intoxicating liquor which is commonly known under the 
name of haschisch; the Orientals make a deplorable abuse of its 
intoxicating powers. 

The Hop, Fig. 28, {Humulus Lupulus\ a perennial plant, with 
twining stems and opposite lobate leaves in the shape of those of a 



Fig. 381. — Male Plant of Cannabis sativa. 


Palm, belong to the same family as the Hemp. It is found wild in 
Europe in hedges and upon the banks of rivers. The Hop is culti- 
vated in England, Germany, France, and Belgium. The female 
flowers are disposed in compact ovoid spikes, forming cones when at 
maturity by the development of their sepals and bracts. The fruit or 
achenes are covered with a granular powder of a greenish or golden 
yellow colour; they are very odorous, and contain an active principle 
to which chemists have given the name of lupuline. The cones of 



Fig ^82 Female Plant of Cnnrtah'v wHva. 


the Fig, with its large head, being conspicuous. Travellers speak of 
the noble aspect of the Wild Figs of hot countries, of their gigantic 
dimensions, and the thick, delightful shade cast by theii leafy heads. 
Frasfer, speaking of their habits at Moreton Bay, says, “ I observed 
several species of Ficus, upwards of 150 feet high, enclosing im- 
mense Iron-bark trees, on which the seeds of those Fig-trees had 
been originally deposited by birds. Here they had vegetated and 
thrown out their parasitical and rapacious roots, which adhering 
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close to the Iron-bark tree, had followed the course of the stemdpSFli* 
wards to the earth, where, once amved, their progressand gro^n 
truly astonishing. The roots increase rapidly in number, envdop the 
stem, and send out at the same time such gigantic branches, that it is 
not unusual to see the original tree^. at the height of seventy or eighty 
feet, peeping through the Fig as if t/ were a parasite on the real 
intruder.” But the Banyan (jFuus indica) excels all others in its 
magnitude, one tree being capable of giving shelter to a regiment of 
cavalry. This tree is a native of India and the islands of the Indian 
Ocean, reaching its greatest perfection in the villages on the skirts 
of the Circar mountains. (Plate I.) The branches cover a vast 
extent of ground, dropping their roots here and there, which as they 
reach the ground rapidly increase in size till they become as large as 
the parent trunk. Roxburgh says he has seen such trees fully 500 
ypds round the circumference of the branches, and a hundred feet 
high, the principal trunk being twenty-five feet to the first branches, 
and eight or nine feet in diameter. 

All the species of abound in a milky juice containing 

caoutchouc, the best-known quality of that valuable product being 
obtained from elastica. The leaves of F, indica are ovate and 
entire; when young, downy on both sides, smooth when more 
matured, and from five to six inches long, and three to four broad, 
having a broad, smooth, greasy-looking gland on the under side of the 
leaf-stalk at the top. The figs grow in pairs from the axils of the 
leaves; they are downy, and about the size and colour of a ripe 
cherry at maturity. 

F. elastica, the Indian Caoutchouc-tree, will be known to most 
readers ; it is now common in all the hothouses in the country, and 
numbers of fine plants may be seen in the Palm House at Kew. It 
has large glossy leaves, tliick, oval, and pointed; small axillary 
uneatable fruit of the v»Ize of an olive, and long reddish terminal buds 
contained in the rolled-up stipule. In its native fields it grows to the 
size of the European Sycamore, chiefly among decomposed rocks and 
vegetable matter over the declivities of mountains, growing with great 
rapidity as a young tree, attaining the height of twenty-five feet in 
four years, and with a trunk a foot in diameter. The milk is extracted 
by making incisions through the bark to the wood, at the distance of 
a foot from each other, all round the tree, and up to the top. After 
one course of tapping the tree requires to rest a fortnight, when the 
process may be repeated. When the liquid is exposed to the air it 
becomes a firm and elastic substance, fifty ounces of pure milky juice 
yielding about fifteen oimces of clean, washed caoutchouc. The 
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Pippul, or Sacred Fig of India {F, reiigiosa)^ is known by its rootless 
branches and heart-shaped foliage, with long attenuated points. It is 
common in every part of India, where it is planted for the sake of its 
grateful shade. It is held in superstitious veneration by the Hindus, 
because, according to tradition, Vishnu was bom under its shade. 
The long pointed leaf has a wavy edge, and long, slender, and flat 
footstalks, which produce a tremulous motion in the air, like that 
caused by tlie Aspen-tree (Fopuius tremula). Silk-worms seem to 
prefer this leaf to the Mulberry; and they are used by the natives of 
Arabia for tanning leather. The S) camore Fig {F, Sycamorus) is a 
large tree which grows in Egypt round the villages near the coast, and 
gives grateful shelter to the villagers under its widely-spreading head. 
The leaves are broad, ovate, and angular, and the fruit is produced 
in clusters upon the twigs of the trunk and old limbs. The figs are 
sweet, but insipid and woody. 

The Common Fig {Ftcus Carica) was originally found in the 
eastern and western regions of the Mediterranean. It was introduced 
and has been cultivated in Eiu-ope from the most ancient times. 
They are frequently found growing almost spontaneously in the South 
of France. Generally a shmb, the Fig is sometimes a tree of four or 
five yards in height The leaves vary in form on the same plant 
They generally present from three to seven unequal and obtuse lobes. 
The flowers are unisexual, and placed upon the internal walls of a 
common receptacle, pierced at the vertex with a small orifice, pro- 
tected by a large number of imbricated bracts. The male flowers 
have a calyx composed of three sepals, with three stamens opposite 
to them, and two-celled anthers that open inwards by two longitudinal 
clefte. The female flowers have a calyx formed of five sepals, and a 
pistil composed of a superior ovary, surmounted by a style, that 
divides itself into two stigmatic branches. This ovary is one-celled, 
and encloses only one ovule. The fruit, as botanists regard it, is an 
achene (what is generally known to the world as such is the thick, 
fleshy, and succulent receptacle ) ; the seed contains under its integu- 
ment a fleshy albumen, in which is a re-curved embryo. 

The ARToCARPACEiE abound in the tropics, and in the tropics 
only. They bear so close a resemblance to the Nettle tribe, that 
botanists^ find it difficult to separate them by any well-defined 
characteristics. Their chief characters are leaves with conspicuous 
stipules, a rough foliage, and an acrid milky juice which often con- 
tains caoutchouc ; the flowers arc collected over a head or fleshy 
receptacle. The milk of the Upas-tree (Antiaris) is intensely 
poisonous. The Galadodendron utile^ or Cow-tree of Demeraia. 
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belongs to this family. When incisions are made in it a milky sap 
exudes, which, if left to stand, is covered by a creamy scum ; both 
are said to be wholesome. 

The Bread-fruit reminds us of a reversed fig. The trees have 
stems of considerable size, large rough leaves, stipules like the Fig, 
the stamen-bearing flowers disposed in long club-shaped spikes, the 
pistil-bearing ones in round heads. The female flowers soon grow 
together, and form, with the receptacle, a large solid globular mass, 
in contradistinction to the Fig, in which the receptacle bears the 
female flowers in its interior. Artocarptis incisa^ the Bread-fruit of 
the South Sea Islands, is green, and equal in size to the larger 
melons. One variety produces the fruit free from spines on the 
surface and without seeds ; others split into deep lobes, or are 
covered all over with the sharp-pointed fleshy tops of the calyx. 
The seeds when roasted are said to taste like chestnuts; but it is 
principally for the fleshy receptacle that it is valued, and this when 
roasted becomes soft, tender, and white, and not unlike the crumb 
of bread when eaten new. 

The Upas-tree (Antiaris toxicaria\ the half-fabulous poison-tree 
of Java, was said to be a large tree growing in the midst of a desert 
produced by its own pestiferous qualities, and causing death to every 
other plant and animal which came under its influence. To approach 
the tree for the purpose of wounding its stem and carrying off its 
juice was said to be the task of criminals condemned to death. There 
is a measure of truth in the fable. There is the Upas-tree in Java, 
and its juice, taken internally, is speedy death to any animal ; and 
there is a tract of land where no animal can exist; but the two 
circumstances have no connection. The poisoned tract is the crater 
of a volcano, which emits carbonic acid and other gases continually — 
a spot where not even the Upas-tree can grow. The Upas-tree is one 
of the ArtocarpacecBy which abounds in milky juice, and this juice, as 
we have said, is like many of its congeners, a deadly poison when 
mingled with the blood. 

The PLATANACEiE 3X6 exogenous trees or shrubs, with palmate 
deciduous leaves, toothed and stipulate, unisexual naked flowers in 
globose catkins, the barren flowers with single stamens mixed with 
scales ; the fertile flowers with one-celled ovary, terminated by a 
thick and awl-shaped style. The Oriental Plane {P. orimtalis) is a 
tree of noble growth, in many respects resembling the Sycamore, with 
large palmate leaves. Its wood is fine-grained and hard, and when 
old it acquires dark veins somewhat resembling the Walnut. P. occt 
dentalis ranges from Mexico to Canada. 
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The Plane-tree is one of the largest trees of temperate regions. 
Pliny relates that in his time there existed a celebrated Plane-tree in 
Lycia, the hollow trunk of which formed a kind of grotto, measuring 
ninety feet in circumference. Its branching crown resernbled a little 
forest; the branches composing it covered with their shade an 
immense space of ground. The hollow of the trunk was carpeted 
with moss, which gave it still more the appearance of a natural grotto. 
Licinius Mutianus, the Roman governor of Lycia, gave a feast in this 
grotto to eighteen guests. Pliny mentions another Plane-tree which 
the Emperor Caligula found in the neighbourhood of Velitrae, the 
branches of which were so disposed as to form a grotto of natural 
verdure, in which the Emperor dined with fifteen persons. Although 
the Emperor occupied a part of the tree alone, the guests were all 
quite at their ease, and the slaves were able to perform their offices 
with perfect convenience. 

At Caphyae, in Arcadia, eight hundred years after the Trojan 
War, an old Plane-tree was shown bearing the name of Menelaus 
carved on its bark. It was then said that this prince planted it 
himself before his departure for the seat of war. It is also related 
that Agamemnon planted a Plane-tree at Delphos, which was seen 
many centuries after the death of the hero. These assertions are 
probably fabulous; but what makes recitals of this kind somewhat 
credible, is the fact, that at the present time, Plane-trees of an age and 
dimensions quite extraordinary still exist in the East. De Candolle, 
in his “ Physiologic Vdgdtale,'^ records the statement of a modem 
traveller in the East, to the effect, that in the valley of Bujukddr^, 
three leagues from Constantinople, there exists a Plane-tree 100 feet 
in height, the trunk of which was 165 feet in circumference. The 
trunk presented an excavation of eighty feet in circumference. Its 
shadow extended over 500 square feet. Plate X. is a representation 
of the Plane-tree of Bujukd^r6, a celebrated tree all over the East, 
although the documents which would determine its exact age are 
wanting. 


Alliance III. — ^Euphorbtales. 

Flowers scattered, monodichlamydeous; carpels, superior, consoli- 
dated ; placentas axile ; embryo large, with abundant albumen. 

Ovules definite, suspended, anatropal ; flowers scattered ; fruit tricoccous. I. Euphorbiacese. 

Flowers amentaceous ; ovules dennite, anatropal, suspended , radicle > tt e 
superior. j Scepacea. 

Aquatic : o^let definite, suspended, amphitn^l ; radicle superior . .Ill Callitrichaccas. 

Ovules defimte, ascending, anatropal ; radicle mferior IV. Empetraceae. 

Ovules indefinite ; radicle inferior . . • • V. Nepenthacem. 




une Tree of Bi jukdere {JPlatamts onenta/u) 
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The Euphorbiacla. number no lebs than 2,000 species, three 



Fig 383 ^NepentJus Phyllampfiora 


eighths of which are natives of intertropical America, sometimes 
forming trees, bushes, and even weeds , occasionally they are 
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deformed, leafless, succulent plants, resembling the Indian Figs in 
appearance, but altogether different from them in properties ; many 
of them are medicinal, as Ricinus communis^ the Castor-oil plant, and 
the species of Croton. 

The Pitcher-plants (Nepenthace^e) are placed here for the 
excellent reason that no place more suitable could be found for them. 
With certain insignificant resemblances to the tribe, they possess 
other characteristics which are without parallel. The pitcher-shaped 
termination of the leaf, and its articulated lid, are among the 
cuiiosities of the vegetable world. 

These are illustrated in Fig. 383. The pitchers are believed to 
be dilatations of a gland at the apex of the 1^. 

Alliance IV. — Quernales. 

Flowers in catkins, monochlamydeous ; carpels inferior ; embryo 
fleshy, exalbuminous. 


Ovary with two or more cells ; ovules pendulous or peltate 1 Corylace*. 

Ovary one celled ; ovule solitary, erect II. Juglandaceae. 


The Corylace^ include the most impoitant trees and shrubs of 
the European Flora. 

The Hazel {Corylus Avellana) is a shrub common in woods, 
thickets, and copses, and often planted in hedges. The branches 
are erect, slender, and flexible, with simple alternate leaves, doubly 
dentate, sometimes superficially lobed, accompanied by two cadu- 
cous stipules. The male flowers are disposed in from one to 
three pendent catkins, at the extremity of the branches, or upon 
the short lateral shoots. These catkins begin to make their ap- 
pearance towards the end of autumn, before the fall of the leaf, 
and they flower at the end of winter, before the development of the 
new leaves takes place. The male flowers, contained between two 
little sc.ales, have eight stamens, with one-celled anthers. The female 
flowers are composed of a calyx, with a very small denticulate limb, 
and an inferior ovary with two cells, each containing a suspended 
anatropal ovule. This ovary is surmounted by two long styles of a 
lively red. At the period of fructification the involucre has under- 
gone ^eat development ; it has become foliaceous, a little fleshy, 
and slightly bell-shaped at its base, open at the summit and con- 
taining a fruit, or nut, which is an achene, in consequence of the 
abortion of one of the cells, and of the ovule, which it encloses. 
The seed with a thin membranous skin, contains an embryo destitute 
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of albumen ; the cotyledons are smooth on the surface of one side, 
and convex on the other. 

The common Yoke Elm, or Hornbeam {Carpinus Betulus)^ when 
allowed to retain its natural dimensions, is a graceful tree, rising 
sometimes to the height of seventy feet, with a smooth and ashy grey 



f'JS 384 —Male Catkin of the Oik 


bark. The male flowers are disposed in cylindrical catkins, the 
imbricated scales of which directly protect six to twenty stamens, 
with short bifurcated filaments and one-celled anthers barbed at the 
summit. The female flowers are disposed in racemes ; each of the 
caducous bracts bears two one-flowered involucres, presenting a 
structure very analogous to that of the Hazel. The fruit has a 
foliaceous, veined, reticulated cupule, with three lobes, the middle 
one of which is much larger than the other two. The Hornbeam 
produces an excellent fire-wood. It is much used in the fabncation 
of certain tools, and in parti of machines which are subjected to 
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much friction, and where ^eat durability is necessary. The Hom- 
beam is an indigenous British tree, very common in copses, and is 
frequently pollarded by the farmer. When checked and stunted in 
this way it retains its withered leaves all the winter, and is useful 
where winter shelter is required for tender plants. 

The Oaks {Quercus) are monoecious trees with simple alternate 
leaves, each having two caducous stipules. 'The male flowers are 
disposed in filiform, slender, interrupted, and pendent catkins 
(Fig. 384). Each flower i)rescnts a calyx with six or eight free, 
unequal, fringed divisions, and an equal number of opposite stamens, 




Fig 386.— Fnut of the Oak. 


with two-celled anthers. I’he female flower is composed of an inferior 
ovary, sunnoun ted by a perianth ivith three or six divisions, and a 
short style, which is divided into three stigmatic branches, added to 
which it is surrounded by a sort of little cup, formed by a fold of the 
peduncle, upon which a large number of small imbricated bracts 
are in^eited. 'J'he ovary is three-celled, each having two anatropal 
ovules. At maturity, tw'o of these three cells, with their contents, 
are abortive. I'lie fruit, designated under the name of an acorn 
(^^8- 3^6), is of an ovoid or oblong shape, umbilicated at its summit 
ivi^ a leathery and shiny pericarp, becomes, therefore, unilocular 
and monospemious. Under its covering the seed presents an embryo 
destiUite of albumen, the cotyledons. of which are convex on the 
outside, and flat on the inside ; they are also fleshy and farinaceous. 





XI — ^The Oak {QntrcM ftstltfiora) 
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The fruit is enveloped at its base by the indurated and ligneous 
cupule of which we have spoken 

The Oaks belong almost exclusively to the northern hemisphere, 
where they inhabit the temperate regions, or the high mountains of 
equatorial countries. The species which they include are numerous 
and difficult to discriminate ; they are scarcely known in a wild state 
in the southern hemisphere, their southern limits being the islands of 
the Indian Archipel^o, whence they spread westward along the 
Himalayan range until they reach Europe. The Oaks are the most 
majestic trees of our forests, with robust, hardy trunks, and powerful, 
far-spreading branches. 

The Common Oak (0. pedunculate^ is much influenced by the 
soil on which it grows ; and for the Oak, the soil of Sussex seems 
to surpass any other. It is recognised by the very short stalks of the 
leaves, while the acorns are borne on long peduncles. 

Quercus sessiiiflora^ represented in Plate XL, is a tree of variable 
size, with petiolate, oblong, almost oval, sinuate leaves, with a fruit 
peduncle much shorter th^ the petioles ; the acorns arrive at ma- 
turity the same year with the flowers which produce them. It is of 
more rapid growth than the last, and attains much larger dimensions, 
and its timber is also excellent It is of a much darker colour than 
the above, and is known as brown oak or “chestnut” 

Quercus Ilex is an Evergreen Oak, native of the European con- 
tinent, of some fifty to seventy feet in height ; the leaves are shiny 
above, grey or whitish and tomentose on the lower surface ; the 
acorns are sessile, or borne by the short, downy, or rather hairy 
peduncle, with tubercular, scaly cupule. It grows in arid places, 
and is common in the South of France. The wood is very com- 
bustible ; besides which it is largely employed in naval construction, 
and carpenter’s and cabinet work. 

The Cork-tree {Quercus Suber), of which we have already spoken 
in the chapter on Bark, is closely allied to the Evergreen Oaks ; its 
leaves are persistent till the end of the second and even the third 
year. It is, as already stated, the external portion of the bark, largely 
developed, which prepuces the substance known under the name of 
cork. It grows upon the sides of mountains of slight elevation, a 
little removed from the basin of the MediterraneaiL Limited to 
some parts of the South of France and to Spain, the Cork Oak is 
the predominant inhabitant of the forests of Algeria, whera it con- 
stitutes woods of great extent, occasionally mixed, however, with 
other denizens of the forest 

The Kermes Oak {Quercus coccifera)^ is a tufty bush, of from 
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seven to twelve feet high, with small, oblong, cordate, strongly 
dentate, smooth persistent leaves ; common in dry, sandy, and stony 
places in the regions of the Mediterranean. It is upon this little 
Oak that the hemipterous Kermes insect lives, from which a beautiful 
colour is obtained. It is at present used for dyeing the cloths 
from which the red fez caps are made. This colour has been 
greatly superseded by that of the Coccus of the Indian Fig {Opuntia 
cochinelltfera), which is infested by the cochineal insect {Coccus 
cacti), the females of which — many times larger than the males — 
alone afford the dye. 

The Turkey Oak {Quercus Cerris), widely disseminated in south- 
eastern Europe, is remarkable for the long loose hairy scales of its 
cup. 

The Spanish Oak {Q. hispanica) bears its branches erect; leaves 
nearly evergreen, lanceolate, acute, finely serrate, dark green on the 
upper side, glaucous green on the under, cups top-shaped, with 
shaggy, prickly, spreading scales. This tree grows in Spain and 
Algeria, and is found in some of our nurseries under several 
synonyms. 

Besides these species, there are the Austrian Oak {Q. austriacd), 
found in Hungary and Lower Austria ; the Prickly-cupped Oak or 
Valonia {Q, JEgilops), which grows in the Morea, valuable for its 
acorns, which are largely imported for tanning purposes ; and various 
Oaks, the produce of the mountains intervening between India and 
Asia Minor. Of the species which Dr. Royle found in the Hima- 
layas, most of them are too tender for acclimatisation with us, but 
some of them are beautiful trees. 

The American Oaks are numerous in species, but their timber is 
by no means of the same value as that of their European congeners. 
The White Oak (Q, alba) produces sweet acorns and excellent 
timber, some specimens in the American forest attaining the height 
of seventy or eighty feet. The Chestnut-leaved Oak (Q. Prinus) 
is cultivated in all the nurseries, and under eight or ten synonyms. 
It is a handsome tree, but its timber is light and porous. The Black 
Oak {Q. tinctoria) is a native of the Carolinas, Georgia, and Penn- 
sylvania, where it attains a great size, with large, handsome leaves, 
downy beneath, which become dull red, or yellow in the autumn. 
The tree is more appreciated for its dyeing properties than for its 
timber, the latter being coarse-grained ; but its inner bark abounds 
in a yellow dye of great brilliancy, known as Quercitron, which is 
much sought after. The Live Oak {Q. vircns) is a valuable timber 
tree, which grows in the Southern States of the Union, on the 
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shores of the creeks and bays. It is a heavy, compact, fine-grained 
wood, with coriaceous, elliptic, oblong leaves, obtuse at the base, 
clothed with starry down beneath ; acorns oblong, and said to be 
very sweet-tasted. 

Many species of Oak are found on the high lands of Mexico and 
the adjoining States, growing at a height of 5,000 or 6,000 feet 
above the sea; some of them, as the Iron-Wood Oak {Q. sideroxyla) 
and the Large-leaved Oak {Q. macrophylla), trees either yielding 
valuable timber, or of great beauty. The Large-leaved Oak is, 
perhaps, the finest Oak in the world; its leaves, which are downy 
beneath, tapering at the point, and heart-shaped at the base, being 
from twelve to eighteen inches long, and broad in proportion ; and 
its acorns are as large as French walnuts. 

The Beech {^Fagus sylvatica) is one of our best known and most 
important forest trees. It attains great dimensions, sometimes rising 
to the height of 120 feet; its smooth, strong stem, which becomes 
ashy grey by exposure to the weather, is visible to the top of its 
crown. It is sometimes free from branches to the height of sixty 
feet. Its leaves, petioled, oval, or oval-oblong, are generally 
pointed or acuminate, loosely dentate, waving, coriaceous, ciliate 
with prominent veins ; they are alternate, and accompanied by two 
brownish stipules. The flowers, which are unisexual, appear at the 
same time as the leaves. The male flowers are disposed in globular 
catkins, with long pendent peduncles. The female flowers are 
enveloped, to the number of two or three, in an involucre, consisting 
of four bracts covered exteriorly with a number of filaments ; the fruit 
is Beech-mast. The seed contains an embryo without albumen, the 
cotyledons of which are irregularly folded up inside. 'Fhe oil obtained 
from this seed is both adapted for cooking and is a good lamp oil. 

Among the Beeches many handsome varieties, well adapted for 
ornamental purposes, from their variously-coloured foliage, have 
originated. The Purple Beech ( VaK purpurea) has the young buds 
and shoots of a rich rose colour. In the Copper Beech ( Var, cuprea) 
they are pale copper colour. In some, the leaves are curled up ; in 
others, as Var. pendula, the branches are pendulous, or weeping. 

The smooth thin bark of the Beech is apt to develop the knobs 
called embryo-buds, or abortive branches, which are sometimes used 
by cabinet makers. Its branches are numerous, and its foliage dense 
and shady ; the Bird’s-nest Orchis is often found under its shade, as 
some believe, though perhaps wrongly, parasitical on its roots; among 
which also, but not upon them, the Common Morel flourishes in the 
Beech forests of France and Germany. 
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The Chestnut i^Castanea vulgaris) is a tree of rapid vegetation, 
and endowed with great longevity. It attains a height of loo feet, 
occasionally presenting an enormous circumference. Its leaves are 
large, petioled, oblong, acute, lanceolate, deeply dentate, coriaceous, 
smooth and shining, with prominent secondary parallel nerves, accom- 
panied by two caducous stipules. 

The flowers are unisexual, and appear after the leaves. The 
male flowers are in veiy small catkins, each flower being composed 
of a calyx with five or six divisions, with as many or more stamens, 
having bilocular anthers. The female flowers are, to the number of 
five or six, enveloped in a common four-lobed involucre consolidated 
externally with numerous unequal linear bracteoles. Each female 
flower consists of twelve abortive stamens and an inferior ovary sur- 
mounted by a calycine limb with five to six lobes and an equal 
number of styles. It encloses a like number of cells, each containing 
two ovules. When arrived at maturity, which is in the month of 
September or October, the involucre is thick and coriaceous, prickly 
on the outside, and enclosing from one to five fruits unilocular by 
abortion, known under the name of Chestnuts. The pericarp of 
each is coriaceous, fibrous, and hairy on its internal surface. The 
seed under a membranous covering contains an embryo without 
albumen ; the cotyledons are voluminous, and plicated with fissures 
of greater or less depth, and, as is said, farinaceous. The nut is the 
principal produce obtained from this useful tree ; it forms a great 
part of the food of the poor populations of the central plains of 
France, and of the valleys of the Alps. 

Improved by culture, the Chestnut-tree has given place to the 
variety called Marronnier by the French cultivators, of which several 
varieties are known. They yield the large chestnuts which some- 
times come into our markets. 

The native country of the Chestnut is not very clearly ascertained. 
It was introduced into Europe from Asia Minor. The name Castanea 
(whence Chestnut) was derived by the Romans from Castanum, a 
town of Thessaly, where it grew in great abundance. In the same 
way we have Currant corrupted from Corinth Grape. 

The famous Chestnut-tree of Mount Etna, said in Sicily to be 
the “Chestnut of a Hundred Horses** (Castagno de cento Cavalli), 
is reported to be 170 feet in circumference. (Plate XII.) Jean Houel 
gives the history and dimensions of this gigantic tree. “ We started,” 
he says, “from Aci-Reale, in order to visit the so-called Chestnut of 
‘the hundred horses.* We passed through Saint Alfio and Piraino, 
where these trees are common, and where we foimd some superb 
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nroods of Chestnuts. They grow very well in this part of Etna, and 
they are cultivated with great rare. Night not having yet come, wc 
went at once to see the famous Chestnut which was the object of our 
journey. Its size is so much beyond all others that we found it im- 
possible to express in words the sensation we experienced on first 
seeing it. Having examined it carefully, I proceeded to sketch il 
from Nature. 1 continued to sketch the next day, finishing it on the 
spot, and I can now say that it is a faithful portrait. I demonstrated 
to my own satisfaction that the tree was i6o feet in circumference, 
and heard its history related by the savants of the hamlet. It 
obtained its name of the ‘ Chestnut of a Hundred Horses ’ in con- 
sequence of the vast extent of ground it covers. They told me that 
Jeanne of Aragon, while journeying from Spain to Naples, stopped 
in Sicily and visited Mount Etna, accompanied by all the noblesse of 
Catania on horseback. A storm came on, and the Queen and her 
cortege took shelter under this tree, whose vast foliage served to pro- 
tect her and all these cavaliers from the rain. It is true that out of 
the hamlet the tradition of the Queen’s visit is looked ui)on as 
fabulous ; but however that may be, the tree itself seems very capable 
of doing the office assigned to it. This tree is entirely hollow. It is 
supported chiefly by its bark, having lost its interior entirely by age ; 
but is not the less crowned with verdure. 'I'he people of the country 
have erected in it a house, with a kiln for drying the chestnuts and 
other fruits which they wish to preserve. I'hey are so indifferent to 
the preservation of this wonderful natural curiosity that they do not 
hesitate to cut off branches to burn in the furnace. Some persons 
think that this mass of vegetation is formed of many trees which 
have united their trunks j but a careful examination disposes of this 
notion. All the parts which have been destroyed by time or the 
hand of man have evidently belonged to a single trunk. I have 
measured them carefully, and found the one trunk, as I have said, 
i6o feet in circumference.” 

We should be inclined to adopt the opinion that this monster 
tree was the union of several, but M. Houel’s sketch and description 
seem conclusive ; and his opinion is further confirmed by the fact 
that many Chestnuts in the neighbourhood of Mount Etna are 
twelve yards in diameter, while one actually measures eighty-three 
feet in circumference. 

What age can be assigned to the Mount Etna Chestnut ? It is 
difficult to say. If we are to suppose that each year its concentric 
layers have only been a line in thickness, this venerable tree would 
be not less than 3,600 to 4,000 years old. 
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At Neuve-Celle, on the Lake of Geneva, there exists another 
Chestnut of gigantic proportions. 

The type of the JuoLANDACEiE, among whose prevailing qualities 



Fig. 387. Male catkin of the Walnut 
{Jtiglam rvgia). 


are astringency, is the Common 
Walnut (juglans regia), (Plate 
XIII). It is a large tree, with 
whitish bark, more or less fissured 
according to its age. It has a 
cylindrical stem, rising to a con- 
siderable height without branches ; 
the branches are large and spread- 
ing, forming an ample and rotund 
head. The leaves are of a dull 
greenish colour. The Walnut 
is indigenous to the Caucasus, 
Persia, and India. This tree only 
prospers and is abundantly fruitful 
when it is completely isolated. 
The leaves are compound, alter- 
nate, smooth, and coriaceous ; 
they are composed of seven or 
eight elliptical, acute leaflets. The 
flowers are monoecious and dis- 
posed in catkins ; but in the female 
catkins the flowers are less nu- 
merous. The male catkins are 
pendent, with loosely imbricated 
scales, cylindrical, very caducous, 
and placed in the axil of the leaves 
which have fallen the preceding 
year. At the axil of each scale 
is a flower with a perianth of five 
to six divisions, and a valuable 
number of stamens ranging from 
eighteen to thirty-six. The female 
flowers are in clusters of drooping 


catkins, of from one to four, borne on the summit of the young 
shoots, each presenting a very short, scarcely-toothed exterior in- 
volucre, and an interior calyx with four divisions. A short style 
rises from the centre of the flower, which soon divides itself into two 
stigmatic scaly plates. The ovary is inferior, one-celled, with one 
erect ovule. It is subdivided by partial dissepiments or partitions, 
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Starting from the placenta, into four imperfect cells. The fruit is a 
drupe ; the external covering a fleshy husk of one piece, separating 
into irregular segments; the woody shell is two-valved, and very 
hard, furrowed, and wrinkled. The seed — single, erect, and wrinkled 
by the furrows in the shell — is four-lobed at the summit and at the 
base, by the dissepiments. The exterior envelope is at first whitish, 
then yellowish green, more or less deep, and is remarkable for its 
astringent properties. The embryo is destitute of albumen, and 
straight; the cotyledons thick, fleshy, oily, bilobed, resemble in 
figure the convolutions presented by the sinuosities of the brain of a 
vertebrated animal. It is these cotyledons which form the kernel of 
the nut 

The Walnut-tree was known to the Greeks, and cultivated by the 
Romans, by whom it was much valued for its wood as well as for its 
nut There is no record of its introduction into Britain ; but Gerard c 
tells us that “ the green and tender nuts, boyled in sugar and eaten 
as suckade, are a most pleasant and delectable meat, comforting 
to the stomach, and expell poyson.” Before the introduction of 
mahogany and rosewood, walnut was in great estimation, and within 
the last few years it has been restored to its old pre-eminence, its 
favourite purpose, however, being for gun-stocks, for which its light- 
ness is its qualification. In many parts of Spain, France, Italy, and 
Germany the nut forms a great article of food to the people. In all 
these countries the Walnut-tree is extensively cultivated ; the district 
of the Bergstrasse, between Heidelberg and Darmstadt, is almost 
entirely planted with them, and in some places, according to Evelyn, 
in his da)rs, “ no young farmer is permitted to marry a wife until he 
bring proof that he is father of a stated number of Walnut-trees.” 
We need not enlarge on the well-known fruit, although we may quote 
Cowley on its virtues : — 

“ On barren scalps she makes fresh honours grow. 

Her timber is for various uses good : 

The carver she supplies with useful wood : 

She makes the pamter’s fading colours last 

A table she affords us, and repast ; 

E’en while we feast, her oil our lamp supplies. 

The rankest poison by her virtues dies.’^ 


Aluance V. — Garryales. 

Flowers with a single floral envelope, sometimes amentaceous; 
carpels inferior ; embryo minute in a large mass of albumen. 
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The Sucrins are ranked in the third tribe. Their flesh is white 
or greenish, melting, and sugary, with a sweeter and more pene- 
trating perfume than the Cantaloups 

The Winter Melons form a fourth tribe, of which the finest 



Fig 388 —Male and I emale Flowers of the Melon 


European representative is the Winter Melon of Provence, or 
Melon de Cavaillon, The skin of this variety is thin, and its 
flesh very thick and firm, and of a white, pale yellow, or 
yellowish-green colour, according to the variety, without per- 
fume, but melting and very sweet. It is highly esteemed in 
the South of France and Europe, where it is cultivated on a 
large scale, and fills the markets during a greater part of the summer 
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and autumn. It is also being introduced into Paris. But we must 
pause in our enumerations of these esculent fruits, or we should pass 
the limits of this work. 

Many species of Cucurhita are worthy of an attentive examination. 
Among these we may mention the Melon Pumpkin (C. maxima), the 
Pumpkin (C. P€po), and the Vegetable Marrow. 

Bryonia dioica, a very common and widely known species, deco- 
rates our hedges with its charming little round, red, sometimes 
yellow, berries. It is a perennial, with large succulent roots, from 
which springs a slender, pale green, hairy stem, which climbs among 
bushes by means of its tendrils, after the manner of the order. The 
leaves are palmate, and rough on both sides, with callous points. 
I'he stamens and pistils are on different plants, the male flowers being 
largest, whitish, with pale green veins. 

Alliance VIII. — Papayales. 

Flowers dichlamydeous ; carpels superior, consolidated; placentas 
parietal; embryo, surrounded by abundant albumen. 


Corolla monopetalous ; throat of female flowers without scales I. Papayaceae 

Corolla pol)rpetalous ; throat of female flowers with scales II PangiacesB 


The best known representative of the PAPAYACEiE is the Papaw- 
tree {Carica Papaya), of tropical America and the West Indies, 
which is said to have the singular property of rendering the toughest 
animal substances tender ; newly-killed meat suspended among its 
branches becomes tender in a wonderfully short time. Old hogs 
and poultry soon fatten when fed upon its leaves ; the leaves are 
also used by the negroes as a substitute for soap. The fruit of the 
plant has an insipid flavour, but when candied resembles citron ; the 
seeds have a sharp and biting taste. Some species of the Carica are 
deadly poisons. 

The PANGiACEiE are mostly natives of the hotter parts of India. 
All are poisonous plants, but contain medicinal properties. 

Sub-class II. — Hypogynous Exogens. 

Flowers with the stamens entirely free from the calyx or corolla. 

Alliance IX.— Violales. 

Flowers monodichlamydeous ; placentas parietal or sutural ; embryo 
straight, with little or no albumen. 
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Ill 


FlacourtiaceK 

Lacistemacea:. 

Samydaceae 


Flowers scattered, apetalousor pol3rpeta1ous ; petals and stamens both ) 
hypo^ynous ; leaves dotless, or with round dots only. ) 

Flowers in catkins, apetalous. scaly, polygamous ; stamens unilateral. 

Flowers scattered, apetalous, tubular, hermaphrodite , leaves marked \ 
with both round and linear transparent dots ; stamens pengynous. ) 

Flowers polypetalous, or apetalous, coronetted; petals pengynous,') 
imbricated ; stamens on the stalk of the ovary ; styles simple, terminal , > IV. Passiflorace.ne 
seeds anllate , leaves stipulate j 

Flowers polypetalous, coronetted ; pietals perigynous, imbricated 
Stamens on the stalk of the ovary ; styles simple, dorsal ; seeds without f 
anl ; leaves without stipules. j 


Flowers polypetalous , calyx many-leaved ; petals pengynous ; anthers') 
le-celled; fruit stipitate, consolidate, siliquose ; se^s without albumen , r 


VI. 


one-cel led 

stamens perigynous. 

Flowers polypetalous ; calyx many-leaved ; petals hyimgynous 
st.-imcns all perfect ; anthers crested and turned inwards ; fruit conso- V VII 
lidated ; seeds albuminous. J 

Flowers polypetalous; calyx tubular, furrowed ; petals hypogynous, jyjjj 


Malcshcrbiare 

Moringacex 

Violaccae 

Frankeniacese 

Tamaricaocse. 


unguiculate. 

Flowers polypetalous ; calyx many-leaved ; petals hypogynous ; styles ■> » « 

distinct , fruit consolidated ; seeds indefinite, basal, comose, exalbuminous. y 
Flowers polypetalous ; calyx many-leaved , petals hypogynous , stamens') 

nle and pemloid , anthers i^posite the petals, naked, turned ^ X SaiivageBinccne 


partly stenl , , 

outwards , fruit consolidated ; seeds albuminous. 

Flowers pol 3 rpctalous or monopetalous , calyx mauy-leaved , petals > jr t 
hypogynous ; fruit follicular, apocarpous } 

Flowers polypetalous ; petals perigynous, contorted ; styles forked ;■> ytt 
leaves exstipulate. } 


Crassulacem 

Turneraceae 


This important group of Orders, with three exceptions, forms, as 
Dr. Lindley informs us, a perfectly natural group, the exceptions 
being the MoringacecRy the Tamaricacea, and the Crassulaceos. The 
Flacourtiacel® are small trees or shrubs, natives of the hottest parts 
of the East and West Indies, and Africa. The LACiSTEMACEiE grow 
in low places in equinoctial America. The Samydaceae are all 
tropical, and chiefly American. 

The Passi FLORA CEAS,'' says Dr. Lindley, “ are the pride of 
South America and the West Indies, where the woods are filled with 
their species, which climb from tree to tree, bearing at one time 
flowers of the most striking beauty, and of so singular an appearance, 
that the zealous Catholics who first discovered them, adapted 
Christian traditions to those inhabitants of the South American 
wilderness; and at other times, fiiiit tempting to the eye and 
refreshing to the palate.” 

The name is derived from a fancied resemblance to the emblems 
of our Saviour's crucifixion. In the five anthers, the Spanish monks 
saw his wounds ; in the triple style, the three nails by which he was 
fixed to the cross ; and in the column on which the ovary is elevated, 
the pillar to which he was bound ; while a number of filaments which 
spread from the cup within the flower were finally likened to the 
crown of thorns. In reality, the flower consists of a calyx and 
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corolla, each of five divisions, consolidated into a cup, from within 
the rim of which spread several rows of filamentous processes, 
regarded by some as barren stamens. From the sides of the cup, 
and within these, there proceeds one or more raised rings, notched 
or undivided, and in various degrees of development, and evidently 
of the same nature as the filamental processes themselves. In the 
centre of the flower stands a column, to the sides of which the five 
stamens are united, but spread freely beyond its apex, and bear five 
oblong horizontal anthers. The apex of the columns bears the one- 
celled ovary, with three parietal polyspermous placentas, having three 
club-shaped styles at its vertex. The plant produces a gourd-like 
fruit, containing many seeds, each having its o\vn fleshy aril, usually 
enveloped in a subacid mucilage. 

The Malesherbiacm are herbaceous plants of Chili and Peru, 
of little known interest. The Moringack® are a small group of 
trees of the East Indies and Arabia, which De Candolle placed with 
the LeguminosiB erroneously, as Dr. Lindley thinks. 

The ViOLACE® contain many plants, like the Violet, with ir- 
regular flowers ; but this is not an essential character of the ordei. 
The Violet (Fig. 389), is a stemless or very short-stemmed plant. 
Its leaves, which are radical, or growing upon runners, are heart- 
shaped. The stipules are ovate, acummate, or lanceolate. The 
flowers have a sweet aroma, a reddish-blue colour, and each is borne 
upon a slender peduncle, which is re-curved at the summit The 
calyx has five sepals, each of them having a small appendix at its 
base, which descends beyond the point of its insertion. The 
corolla is composed of five petals* the inferior and largest is hollowed 
out, and terminated at its base by a short and obtuse spur, and 
directed downwards with the two lateral ones, which are entire and 
bearded. The two upper petals, which are equally entire, are directed 
upwards. There are five stamens alternating with the petals ; they 
are nearly sessile, and slightly joined by their anthers. Each anther 
is surmounted by a little slender yellow tongue, which is a prolonga- 
tion of the connective. In addition to this, the two anterior stamens 
are provided at their base with a kind of tail, which lodges in the 
hollow spur of the lower petal. The pistil is composed of a free 
ovary, surmounted by an ascending style, swelling a little above 
the b^e, and terminating in a slender hooked stigma. In the 
interior of the ovary, which is unilocular, are three parietal placentas, 
with straight anatropal ovules. The fruit is a capsule, which opens 
in three valves, each having a placenta in its midst The seeds 
contain a straight embryo in the axis of a fleshy albumen. 

N 
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Such is the Violet (rtain oAteOit Fig. 389) ifte botanist; 
the poet would give a very di&re#t descriptutt it# t 

It IS well known that there arc mangr mir specict of th»i plant 
which, to the disappouitment of many, arc laodoroiw; such arc the 
ffM Vtola and the Dog Vtokt. The loet^ IWe piwt called die 
Pansy belongs to the genus fWn. In the sectuKt to which it 
belongs the uppw and lateral petals are directed upwanlB, and only 



Fig 389 —The Sweet Violet {Vtola odorata) 


the lower one is directed downwards, and the stigma is capitate. 
There are many varieties of the Pansy, or Vtola if icolor, amongst 
them the Wild Pansy, the corolla of which does not exceed the calyx, 
and the Garden Pansy, the petals of which extend far beyond it 
The size and colour of the Pansies have been greatly varied by 
cultivation. 

The TAMARiCACEiE include a very familiar sea^coast shrub, the 
Tamarisk. A closely allied species in Arabia, when punctured by a 




species of fiMsuSf esades a saccHadnc substanoe^ which is caUecl^ like 
the substance mentioiied in Scripture, manna. 

The Crassulacb/b comprehend many of the plants commonly 
known as succulents, on account of the quantity of water which they 
enclose in their tissues, and the genersd thickness of their leaves. 
The Biting Stonecrop (Sedum aere\ Fig. 390, will serve as a type ol 
the family. It is a little fleshy plant, common upon old walls, 



Fig 390 - bedum cu.rt 


thatched roofs, and stony places which arc exposed to the sun. It 
has a slender stem, prostrate and creeping, throwing up branches 
here and there, covered with short, sessile, and fleshy leaves resem- 
bling little eggs slightly flattened above, and bearing five or six flowers 
disposed in a kind of scorpioid cyme. The flowers have a calyx 
composed of five fleshy pieces, five free petals, and double the number 
of stamens, with flattened filaments pointed at the summit, and 
anthers bilocular; lastly, a pistil composed of five free unilocular 
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carpels, enclosing many anatropal horizontal ovules inserted on the 
ventral suture of each carpel. At matn :ty ( iese carpels become dry 
like follicles, and enclose extremely small seeds. These singular plants 
grow and keep fresh in the most arid places, from the store of liquid 
held in reserve in their fleshy tissues, and from the almost total 
absence of all exhalation. The genus Crassu/a, which has given its 
name to the family, is remarkable for the structure of its flowers, 
which have been taken as a type of floral symmetry. This flower has 
five sepals, with five petals alternating with them ; five stamens alter- 
nating with the petals, and five carpels alternating with the stamens. 

The Houseleeks belong to the genus Semfiervivum, the calyx of 
which has from six to twenty divisions, the corolla from six to twenty 
petals, the androecium twelve to forty stamens, the pistil six to twenty 
carpels. All of us have seen this beautiful plant creeping along the 
thatch of cottages, with its succulent leaves disposed in a rosette, from 
the centre of which rises a straight cylindrical stem, garnished with 
thick fleshy leaves, and terminating by a scorpioid cyme of purplish 
flowers. 

Among the numerous exotic plants with which this family fur- 
nishes horticulture, we may mention the different species of Crassuia 
Echeveria^ Cotyledon^ and Rochea. 


Alliance X. — Cistales. 


Flowers monodichlamydeous, placentas parietal or sutural ; 
embryo curved or spiral, with little or no albumen. 


Stamens not tetradynamous, generally indefinite ; flowers trimerous or 
pentamerous ; fruit closed \ seeds albuminous. 

Stamens tetradynamous ; flowers tetramerous 

Stamens not tetradynamous, definite ; flowers not tetramerous . fruit 
open at apex ; seeds exalbuminous 

Stamens not tetradynamous, flowers tetramerous; seeds exalbu- 
minous ; fruit closed. 


I. Cistacem. 

II. Cruciferae. 

III. Resedaceae 

IV. CappandacesB. 


The Cruciferae is one of the most natural groups of the whole 
vegetable world, and in studying one of the species which compose 
it we may study all. Let us take as a type one flower, the Wall- 
flower (Fig. 391). This flower is regular. The calyx is composed 
of foul sepals, free and straight, the two lateral bulging out at the 
base. The corolla has four unguiculate petals alternating with the 
sepals, with limbs which are spreading and entire. The stamens are 
tedradynamous, that io to say, they number six, of which four are large 
and two smaller; they are also hypogynous. Their anthers are 
bilocular, and open inwards by two longitudinal clefts. At their base 
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Stamens columnar, all |>ei fert ; anthers two-cell«d> turned (wtu^ards. , 

Stamens monadelphous, in most cases partly sterile; anthers two* 
celled, turned inwards. 

Stamens free ; disk none ; seeds albuminous ; embiyo curved ; petals 
pennanent; calyx nbbed. 

Stamens free ; disk none ; seeds exalbuminous ; emlxyo amvgdaloid. . 

Stamens columnar, all p^ect } anthers one-celled, turned mwards. . 

Stamens free, on the outside of a disk ; seeds albuminous ; embr yo 
•tra^ht. 


I. Stercttliaccae. 
II. Byttneriaceas. 

III. Vivianacese. 

IV. Tropseolaceae. 

V. Malvaceae. 
VI. Tiliaceae. 


Among the STERCULiACEiE, which are large trees or shrubs, all 
natives of the tropics, having the columnar stamens of the Mallows, 
none excited greater surprise than the Baobab-trees of Ahica, or 
Adansonia, when they were first introduced to the botanical world ; 
their enormous size, and their prodigious longevity — estimated in 
some instances at some thousands of years — took the world by 


surpnse. 

The Baobab (Adansonia di^tatd) is a tree of tropical Africa, 
which has been transplanted by man into Asia and America. Its 
trunk does not exceed fifteen or seventeen feet in height, but its 
girth is enormous, attaining, as it sometimes does, the circumference 
of thirty to forty feet. This trunk separates at the summit into 
branches fifty to sixty feet long, which bend towards the earth at 
their extremities. The trunk being short, and the branches thus 
curving towards the earth, it follows that the Baobab presents at a 
distance the appearance of a dome, or rather a ball, of verdure, 
over a circuit of i6o feet. Adanson concluded, from the obser- 
vations he made, and from his calculations upon their growth, 
that some of the specimens which he studied could not have been 
less than 6,000 years old. But it is the general opinion of botanists 
that this estimate was enormously overrated. One of these monstrous 
trees is represented in Plate XIV. This colossal vegetable was first 
observed by Adanson in Senegambia, and, after him, the genus was 
named Adansonia, The Baobabs have since been discpvered along 
the Mozambique coast, and in Abyssinia. 

The leaves of Adansonia digitala are of a deep green, and divided 
into five unequal parts, each of which forms a narrow lanceolate 
figure, radiating from a common centre, the outermost being smallest 
Tlie flowers, which grow singly in a pendulous position, before the 
appearance of the leaves, are large and white, crumpled at the edge, 
the petals being much reflexed ; the stamens numerous, and collected 
into a tube, which spreads at the top into an umbrella-like head, fix>m 
which rises a slender curved style, terminating in a rayed stigma. 

The bark and leaves of this tree possess considerable emollient 
properties, of which the natives take advantage. The natives make 
a daily use of the pounded leaves of the Baobab, which they call lah^ 




i{a«iso)Of{({ » UKU} vittotuvpy) aaij, q«qo«a<i- 



MALVALBS. 


395 


to mix with their food, for the purpose of inducing perspiration. Its 
flowers are proportioned to the gigantic trunk, their breadth being 
from five to six inches The fruit, called by the French settlers on 
the Senegal Monkey Breads is ovoid, pointed at one of its extremities, 
and from eight to eighteen inches long by six to seven broad. It 
encloses in its interior from ten to forty cells, containing kidney- 
shaped seeds, surrounded by mucilaginous pulp, which is sweet, and 
of an agreeable flavour j the juice, when extracted and mixed with 
sugar, forms a beverage very useful in the putrid and pestilential fevers 
of the country. The fruit is transported into the eastern and southern 
parts of Africa ; and the Arabs carry it to the countries round Morocco, 
whence it finds its way into Egypt. The negroes take part of the 
damaged fhiit and the ligneous bark, and bum them for the sake of 
the ashes, from which they manufacture soap by means of palm oil. 
They make a still more singular use of the tmnk of the Baobab ; 
they deposit in it the bodies of those among them whom they consider 
unworthy of the honours of sepulture. They select the tnink of some 
Baobab already attacked and hollowed out by insects or decay ; they 
increase the cavity, and make a kind of chamber, in which they sus- 
pend the body. This done, they close up the entrance of this natural 
tomb with a plank. The body becomes perfectly dry in the interior 
of this cavity, and becomes a perfect mummy without further prepa- 
ration. Tliis kind of sepulture is especially reserved for the Gutriots; 
they are the musicians and poets, who preside at all f(§tes and 
dances at the courts of the negro kings. During their life this kind 
of talent gives them influence, and makes them respected by other 
negroes, who look upon and honour them as sorcerers ; but after 
death this respect is succeeded by a kind of horror. These super- 
stitious people imagine that if they consigned the body of one of 
these sorcerers to die earth, as they would the bodies of other men, 
they would draw upon themselves the celestial malediction. Hence 
the monstrous Baobab serves as their resting place. It is a strange 
sentiment which leads barbarous people to bury their poets between 
heaven and eartli in the heart of diis vegetable king. 

The vaiious species of Bombax^ which also belong to the order, 
are gigantic American forest trees, with huge buttresses projecting 
from their colossal trunks. The Silk Cotton-tree (Bombax ceib^ 
yields a substance resembling thistle-down, which will not card, but 
forms a good stuffing for pillows. 

The BYTTNERiACEiE are trees, shrubs, sometimes climbers. They 
are natives of Australia, New Zealand, South Africa, Asia, and tropi- 
cal America, the most remarkable species being Theobroma Cacao^ a 
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small tree, of which Demerara has whole forests. The seeds of this 
plant, when dried, roasted, and ground, form chocolate; and an 
ardent spirit is distilled from the pulp of the fruit 

The ViviANACEiE are herbaceous or half-shrubby plants of Chili 
and Brazil, of little interest. 

The Tropa^olace^ are smooth, herbaceous, trriling, or twining 
plants, of tender texture and acrid taste, bet er known for the strange 
form and rich colours of their flowers. They are all natives of 

temperate North and South 
America. The flower is distin- 
guished by its irregular spurred 
calyx (Fig. 392), the spur s being 
a backward development spring- 
ing from the base of the upper 
sepal. 

The MALVACEiE are herba- 
ceous plants, trees, and shrubs, 
with showy flowers, often en- 
closed in an involucre of various 
forms. They are abundant in the 
tropics, diminishing as we ap- 
proach the north. In our climate 
the Mallows are the w^ell-known 
representatives of the order. 

Common Mallow (Ma/va 
syhestris)^ Fig. 393, has a stem 
ascending or patulous, branching, and hairy ; the inferior leaves some- 
what orbicular, heart-shaped, or truncate at the base, having from five 
to seven shallow and obtuse lobes (Fig. 108) ; the upper leaves present 
three to five lobes, usually much deeper. The flowers, the corolla of 
which is veined with purple, passing to violet, are disposed in axillary 
fascicles. The calyx is in five divisions, and is furnished exteriorly with 
an involucre of three bracteoles (Fig. 394 b). Five alternate petals, 
coherent at the base of their claw, constitute the corolla. The stamens 
are numerous and monadelphous ; that is, they appear as if their 
unequal filaments, free only in their upper part, were united by 
their lower parts into a tube covering tfie ovary. These filaments 
are surmounted by a one-lobed anther, opening by a semicircular 
cleft. The pistil is composed of a multilocular ovary, surrounded 
by as many styles as there are cells. These styles are filiform, con- 
solidated in their lower part, and forming a sort of brush. An 
ascending ovule is inserted at the central angle of each of these cells. 





Fig. 393 —Common Mallow (Maim 
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The fruit is composed of a ^eat number of small carpels, each with 
a single seed connected circularly round a common central axis. 
Under their integuments the seeds contain a curved embryo, in a 
rather abundant mucilaginous albumen, the cotyledons folded upon 
and fitting into one another. 

The Marsh-mallow {Althaea officinalis) has stems from two to three 
feet in height. It grows in marshes 
near the sea, but is rather local. The 
whole plant is covered with hairy down. 
The leaves are ovate, cordiform, thick, 
entire or 3-5-lobed, and toothed. The 
flowers are one to two inches in 
diameter, and rosy; the involucre is 
6-9-lobed. 

Amongst the most remarkable of the 
Malvaceae is the Cotton {Gossypium), of 
which several species are largely culti- 
vated in many parts of Asia, America, 
and the North of Africa, within the 
tropics, for the sake of the hair which 
covers the testa of their seeds. This 
forms the textile substance known under 
the name of cotton. Hibiscus has 
a five-valved capsular fruit; several 
species form an ornament to our 
gardens. The young mucilaginous cap- 
sule of Hibisais esculentus furnishes a 
pjg stew, very much liked in America. The 

Common Mallow {Malva sylvestru). HollyllOCk {Altkcsa rOSea)y when Well 
grown, is a noble flowering plant. 
MalopCy Siday and the finely-pencilled-flowered Abuft/on, are member^ 
of the large family of the Jlfalvaccce, which abound throughout the 
tropics, and also in Europe ; they are interesting in many respects. 
The uniform properties of the order are, an abundant mucilage, and 
total absence of deleterious properties. The ^Mallows and Marsh- 
mallows of Europe yield a tasteless, colourless decoction, which is salu- 
tary in coughs and other local causes of irritation. The flowers of tlic 
Hollyhock are used in Greece for the same purpose ; various species 
of Sida are used as emollients. The bark of many, as Malva crispa^ 
and several species of Hibiscus, neld a strong fibre suitable for cordage. 
The leaves of the Hollyhock (Althaea rosea), is said to yield a dye 
not inferior to indigo. There are four species of Cotton-plant culti- 
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vated in America, namely, the Nankeen Cotton, supposed to be 
derived from G. herbacmm^ and possessing naturally die yellowish 
colour which distinguishes it; the Green-seed Cotton, producing 
white cotton and green seeds, appears to be a variety of G. peruvianutn. 
The variety cultivated on the low sandy islands lying between 
Charleston and Savannah, and known as the Sea Island Cotton, 
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celebrated for its long staple and the high price it produces in the 
market, belongs to G. barbadense, G. arborcum^ the Trcc-cotton, 
cultivated in India and Africa, produces some of the varieties 
cultivated in America, 

The TiLiACEiE are trees or shrubs, rarely herbaceous. The 
Limes, the types of the order, are large trees with light white wood ; 
their leaves are broadly ovate, oblique, acuminate, dentate, pubescent, 
or glabrous. They are iiltemate, distichous, and furnished with 
caducous stipules. The flowers have the remarkable character, that 
they are disposed in axillary few-flowered corymbs with a peduncle, 
which in its lower half is consolidated with a whitish membranous 
bract 
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The fruit is composed of a great number of small carpels, each with 
a single seed connected circularly round a common central axis. 
Under their integuments the seeds contain a curved embryo, in a 
rather abundant mucilaginous albumen, the cotyledons folded upon 
and fitting into one another. 

The Marsh-mallow {Althoea officinalis) has stems from two to three 
feet in height. It grows in marshes 
near the sea, but is rather local. The 
whole plant is covered with hairy down. 
The leaves are ovate, cordiform, thick, 
entire or 3-5-lobed, and toothed. The 
flowers are one to two inches in 
diameter, and rosy; the involucre is 
6-9-lobed. 

Amongst the most remarkable of the 
Malvaceae is the Cotton {Gossypium), of 
which several species are largely culti- 
vated in many parts of Asia, America, 
and the North of Africa, within the 
tropics, for the sake of the hair which 
covers the testa of their seeds. This 
forms the textile substance known under 
the name of cotton. Hibiscus has 
a five-valved capsular fruit ; several 
species form an ornament to our 
gardens. The young mucilaginous cap- 
sule of Hibiscus esculentus furnishes a 
stew, very much liked in America. The 
Hollyhock {Althcea rosea)^ when well 
grown, is a noble flowering plant. 
Malope^ Sida, and the finely-pencilled-flowered Abutilon, are member^ 
of the large family of the Malvacece, which abound throughout the 
tropics, and also in Europe ; they are interesting in many respects. 
The uniform properties of the order are, an abundant mucilage, and 
total absence of deleterious properties. I’he ^Mallows and Marsh- 
mallows of Europe yield a tasteless, colourless decoction, which is salu- 
tary in coughs and other local causes of irritation. The flowers of tlie 
Hollyhock are used in Greece for the same purpose ; various species 
of Sida are used as emollients. The bark of many, as Malva crispa, 
and several species of Hibiscus^ yield a strong fibre suitable for cordage. 
The leaves of the Hollyhock (Althoca rosea)^ is said to yield a dye 
not inferior to indigo. There are four species of Cotton-plant culti- 
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vated in America, namely, the Nankeen Cotton, supposed to be 
derived from G. herhaceum^ and possessing naturally the yellowish 
colour which distinguishes it; the Green-seed Cotton, producing 
white cotton and green seeds, appears to be a variety of G» peruvianum. 
The variety cultivated on the low sandy islands lying between 
Charleston and Savannah, and known as the Sea Island Cotton, 
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celebrated for its long staple and the high price it produces in the 
market, belongs to G. barbadmse, G. arboreum^ the Tree-cotton, 
cultivated in India and Africa, produces some of the varieties 
cultivated in America. 

The TiLiACEiE are trees or shrubs, rarely herbaceous. The 
Limes, the types of the order, are large trees with light white wood ; 
their leaves are broadly ovate, oblique, acuminate, dentate, pubescent, 
or glabrous. They are alternate, distichous, and furnished with 
caducous stipules. The flowers have the remarkable character, that 
they are disposed in axillary few-flowered corymbs with a peduncle, 
which in its lower half is consolidated with a whitish membranous 
bract 
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Flowers complete, pardalljr symmetrical ; cal3rx imbricated ; petals 
naked, stalked; ovules hanging by cords; stigmas simple; embryo [‘VIII. Malpighiaces 
usually convolute. ) 

Flowers complete, partially symmetrical ; calyx imbricated , petals S 
apendiculate ; ovtiles sessile, pradulous ; stigmas capitate ; embryo > IX. Erythroxylacess. 
atraight. ) 



Fig. 396. — Opening Bud of Horse Chestnut 

In skimming ovei the surfat’c of the vegetable world, as our 
limited space compels us to do, we necessarily leave unnoticed a 
vast number of genera interesting alike for ^eir properties, for 
their beauties, and for the physiologiciil peculiarities they present.^ 
The SAPiNDACEiE arc natives, for the most part, of the tropics, 
especially of South America, India, and Africa. While many species 
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yield most delicious fruit, the leaves of others are deadly poisons, 
even where the fruit is safe and delicious. Of Sapindus semgaknsis^ 
the seeds are known to be poisonous to man and beast 



397* — Panit-lr of the Sycamore. 


The Aceracea: are trees oi temperate countries in the Northern 
Hemisphere. The Sycamore {Acer psetidoplatanus\ is a species of 
Maple (Fig. 397.) Different species of Nephelium produce fruits of 
gteat delicacy in the Indian Archipelago. The fruits of the Buckeye, 
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or American Horse-Chestnut {^Ssculus okiotensis), which belongs to 
this order, are said to be poisonous ; and the seeds of the Common 
Horse-Chestnut {^Esculus Hippocastanum)^ although they are said to 
be excellent food for sheep and deer, are not wholesome when raw 
for man, although when roasted they have been used as a substitute 
for coffee, in common with those of the yellow Iris of our marshes. 

Alliance XIII. — Guttiferales. 

Flowers monodichlamydeous ; placentas axile ; calyx imbricated ; 
corolla imbricated or twisted ; stamens numerous ; embryo with 
little or no albumen. 

Leaves simple^ alternate, with large convulute stipules ; flowers sym- ^ 
metneal ; petals equilateral ; calyx unequal, permanent, winged ; anthers > L Dipteracett. 
beaked; fruit one-celled, one-seeded. * 

Leaves simple, alternate, without stipules, or with very small ones ; 
flowers symmetrical ; petals equilateral ; anthers versatile ; seeds few 
or single ; stigmas on a long style. 

Leaves digitate, opposite ; flowers s]rmmetrical ; petals equilateral ; 
stigmas sessile ; seeds solitary ; embryo with an enormous radicle. 

Leaves simple, opposite, exstipulate ; flowers symmetrical ; petals 
equilateral ; anthers adnate, baakless ; seeds solitary or few ; stigmas 
sessile, radiating. 

Leaves simple, alternate, exstipulate ; flowers unsymmetrical ; petals 
equilateral ; anthers versatile ; seeds indefinite, minute ; stigmas ses 
s.fe 

Petals oblique, glandular; seeds indefinite, naked ; styles long, 
distinct. 

Petals oblique, glandless ; seeds few, shaggy ; styles long, distinct VII. Reaumuriacea. 

Dr. Wight describes the DiPXERACEiE as trees of mtjestic size 
and handsome form, and deserving of cultivation for the beauty of 
their clustered flowers, and the richly-coloured wings of their curious 
fruit. They are natives only of India and the Indian archipelago. 

The CLUSiACEiE or Guttifers are often valuable for their succulent 
juicy fruit, in many cases large, that of the Mangosteen (Garcmia 
Mangostana) being the most delicious. They are chiefly natives of 
tropical America, a few of Madagascar and Africa, and similar regions 
where great heat and moisture are combined. Gamboge is the 
secretion of a variety of plants, the kinds usually met with are Siam 
and Ceylon gamboge ; the last is the inspissated juice of Garcinia 
Cambogta. The Coorg gamboge is produced by Garcinia eliiptica. 
Gamboge is one of the chief ingredients in Morison’s pills. The 
name is derived from Cambodja, a part of Siam. 


j- II. TemstrOmiacea. 
I III. Rhizobolacea 
j- IV. Clusiacca. 

I" V Marcgraviacea. 

^ VL Hypericace*. 


Alliance XIV. — Nvmphales. 

Flowers dichlamydcous; placentas axile or sutural; stamens 
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indefinite ; embryo on the outside of a large mass of mealy albu- 
men (sometimes exalbuminous). 


Carpels united into a many-celled fruit I Nymphxacea;. 

Carpels distinct; albumens copious ....IT. Cabombaceas 

Carpels distinct; albumens al»ent 111. Nelumbnuxs. 


The NYMPHiEACEiE are floating plants, with peltate or fleshy 
cordate leaves, arising from the prostrate trunks growing in quiet 
waters. Their flowers are large, showy, and of briglit white, yellow, 
red, or blue colours. They inhabit the whole of the northern hemi- 
sphere ; occasionally they are met with on the South African coast, 
but generally they are rare in the southern hemisphere. In the 
South American Continent they are represented by the Victoria Lily. 
Among the tribe Euryalida^ so named after one of the Gorgons, 
the tube of the calyx is adherent to the disc. Euryale ferox is an 
elegant aquatic, covered with prickles, with peltate orbicular leaves, 
and bluish purple or violet flowers. This species emulates Victoria 
regia in the size of its leaves, but has an insignificant flower. The 
Victoria regia^ as we have seen in an earlier chapter, produces leaves 
six feet and a half in diameter, and flowers fifteen inches across. 
I'hese inhabit the cool translucent lake-like rivers of Demerara, as 
illustrated in Plate III. The tribe Nupharida have calyx and petals 
both distinct. The species are about twenty. The Blue Water Lily 
{Nymphcca C(Brulea\ the sacred plant of the ancient Egyptians, is very 
fragrant. N, eduhs contains abundance of starch in its root^ and is 
an article of diet in India. N, lotus, the Egyptian Lotus, grows in 
slow-running streams and in the rice-fields in Egypt It has large 
white flowers, with sepals, red at the margins ; the seeds and roots 
were dried and made into bread by the ancient Egyptians. In N. alba, 
the common White Water Lily of our ponds and ditches, the flowers, 
according to Linnaeus, open in the morning about seven o'clock, and 
close again on the approach of evening. The leaves of Water Lilies 
are large, succulent, and floating ; the sepals and petals numerous, 
imbricated, and passing gradually into each other ; the leal is rounded 
oval, usually purplish beneath, the lobes at the base almost parallel, 
and the leaf-stalk cylindrical. In Nuphar, on the contrary, they are 
ovate, pointed, the basal lobes slightly divergent, and the leaf-stalk 
angular, especially on the upper part. 

The NELUMBiACEiE, or Water-beans, are natives of stagnant waters 
in the temperate and tropical regions of both hemispheres \ chiefly 
remarkable for the beauty of their flowers. The fruit of Nelumbiuvt 
speciosum is supposed to ^ve been the Egyptian Bean of Pythagoras, 
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and the flower that mythic Lotus so common upon the monuments 
of Egypt and India. 


Alliance XV. — Ranales. 

Flowers monodichlamydeous ; placentas sutural or axile ; stamens 
indefinite ; embryo minute, enclosed in copious fleshy or homy 
albumen. 


Carpels distinct; stipules lai](e, convolute: corolla imbricated; 
albumen uniform. 

Carpels distinct; stipules absent ; corolla valvate ; albumen ruminate 
Carpels distinct ; stipules absent ; corolla imbricated; albumen uni- 
form ; seeds arillate. 

Carpels distinct , stipules absent , corolla imbricated ; albumen 
uniform ; seeds without an aril 

Carpels united ; calyx persistent ; placentas axile 

Carols united ; calyx caducous ; placentas usually parietil . . . 


I. Magnoliaces 
II Anonacex. 

Ill Dilleniacese 

IV. Ranunculacea 
V. Sarraceniaceae 
VI Papaveraceae 


Ranales — so called from rana^ “ a frog,” from many of the species 
inhabiting humid places usually the haunt of that animal — are charac- 
terised by the presence of a distinct calyx and corolla, sometimes so 
blended together, however, as to be indistinguishable ; while in other 
instances there is no corolla, and occasionally both are absent. In 
general there is an indefinite number of stamens, but there are excep- 
tions to that rule, as in the Bocagea, among the Anonaceae, in which 
the stamens and carpels are definite. 

The MAGNOLiACEiE include some of the finest trees and shrubs in 
the worla. The typical Magnolia grandiflora is an evergreen tree of 
North Carolina, which sometimes attains the height of seventy feet. 
Its ovate oblong coriaceous leaves — the upper surface of a pale green, 
shining and glossy, the under rusty, with white and erect flowers, with 
nine to twelve expanding petals — constitute it one of the noblest trees 
of the American forest. There are many species of the genus, of 
which this is the grandest example. 

Other plants of the order are remarkable for the beauty of their 
flowers. Liriodendron iulipifera^ the Tulip-tree, with half a dozen 
popular synonyms, is a handsome tree, with four-lobed truncate 
saddle-shaped leaves, and large elegant flowers, coloured green, 
yellow, and orange, sometimes attaining the height of 120 feet, 
and a circumference of twenty feet Nor is the order deficient in 
officinal properties or fragrancy. Their general character is bitter 
and tonic in taste, with fragrant odorous flowers. M, glauea is so 
stimulating as to produce fever and even inflammatory gout, according 
to Barton. A species of Michdiay called Tsjampac, is the delight of 
the people of India for its fragrant properties. 
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The Anonacm are trees and shrubs of the tropics in both hemi- 
spheres, whence they spread to the north and south within certain 
limits. Their general properties are their powerful aromatic taste 
and smell The flowers of some are sweet and fragrant Others, as 
Anona squamosa^ have a heavy, disagreeable odour. 

The Dilleniace^ are trees and shrubs of Australia, India, and 
tropical America, of comparatively little interest, though some of the 
Indian species are of great beauty. Dr. Wight speaks of them as 
equally remarkable for the grandeur of their foliage and the magnifi- 
cence of their flowers. The plants generally are astringent. 

The Ranunculacel®, the typical order of the Ranales, are herba- 
ceous, rarely shrubby, plants, and they are chiefly natives of Europe, 
with a sprinkling of North American, Indian, and African plants, on 
the shores of the Mediterranean ; acridity, causticity, and poison are 
the general characteristics of the order, which includes a powerful 
sudorific in Ranunculus glacialis^ a strong diuretic in Aconitutn Napellus 
and A. Cammarum^ drastic purgatives in the Hellebores, a virulent 
poison in some of the seeds of Aconitutn and Ranunculus Thor a, while 
many of the order are vermifugal and tonic. 

To give any sufficient idea of this important family, it will be 
necessary to study successively the Columbine, the Hellebore, the 
Larkspur, Aconite, Ranunculus, Clematis, and Peony. Country 
people, struck with the form and elegance of the Columbine {Aguilegia 
vulgaris), have bestowed the name of Our Lady’s Gloves " upon 
its flowers (Fig. 398). Its petals are furnished with spurs, the shape 
of a hollow horn, hooked at their extremities ; there are five of them, 
which alternate with as many flat and petaloidal sepals. The stamens 
are numerous, disposed in ten phalanges, five of which alternate with 
the petals and five with the sepals, which they exceed in length. The 
whole of the anterior face of the anthers is attached to the filaments, 
and they dehisce by two lateral clefts. Of these stamens ten are only 
represented by filaments dilated in the form of membranous scales 
of a silvery white, folded upon their edges and applied to the pistil 
This organ is composed of five free unilocular ovaries, containing 
many anatropal ovules inserted in two contiguous vertical series. 
The ovaries, when at maturity, change into five free follicles. The 
seeds which they enclose contain a very small embryo, placed at the 
base of a homy and very abundant albumen. With regard to the 
organs of vegetation, the stems are erect, solitary, or more or less 
numerous, bearing numerous flowers, and branching in the upper 
portion. The radical leaves for the most part stalked ; base of the 
stalk dilated ; leaflets broad as long, and stacked with stalked divisions 
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of the first order ; irregularly three-lobed stem leaves, a few with 
short stalks, the upper ones sessile ; bracts narrow and three-lobed. 

The Columbine is found growing in its primitive simplicity in 
hilly woods, and upon the borders of the forests of Bondy, Mont- 
morency, St. Germain, Versailles, and in woods and copses where the 
soil is calcareous, in various parts of England, Scotland, and Ireland, 
though often naturalised. In the chalky copses of Kent and Surrey 
there is, perhaps, no doubt of its being indigenous. 

In the Black Hellebore^ or Christmas Rose, the sepals, five in 
number, are large, and the petals small and numerous, situated 
at the base of the androecium. The corolla of the Columbine (Fig. 

399) may be said to be a calcarate 
polypetalous corolla; but culture has 
worked many curious modifications in 
the Columbine. We frequently see the 
five hom-like petals enclosing others, 
fitted in series, whilst five similar series 
are placed opposite the sepals. It 
seems, in fact, as if the flower was 
entirely composed of these series of 
horns contained one within the other. 
In other varieties, on the contrary, in 
place of the hollow spur or horn, we 
Fig. 399 --Corolla of the Columbine, find Only oval and almost flat petals, 
sepals . /, petals. often in Considerable numbers. As in 

all these cases, the stamens become 
fewer as the supernumerary petals increase in number, one is led to 
think that the fonnation of these petals arises in some way from 
the metamorphosis of the stamens. 

The Hellebores have a calyx with five sepals, a corolla having 
from five to ten petals, short, tubulous, and bilabiate, an indefinite 
number of stamens and pistils, varying from two to ten. They are 
slightly coherent at the base ; and the ovary, like that of the Colum- 
bine, contains two series of ovules. The fruit also is a follicle. To 
give the reader a better idea of the aspect of plants of this tribe, we 
will take the Bearsfoot {Helleboms fxtidus), common enough in gar- 
dens, and occurring rarely in South of England, in stony places by the 
roadside, and in the glades of woods. It is a plant with a poisonous 
odour, with a thick, generally erect, vertical stem, terminating in a 
tap-root The stem, which is evergreen during the winter, and ranging 
from one to three feet in height, is strong and erect, bare in its lower 
parts, leafy towards the summits and divided into flower-bearing 
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branches. The leaves are coriaceous, and oi a deep green colour, 
are stalked, with lanceolate segments, narrow, dentate, and generally 
free to the base. The flowers are drooping, and disposed in branch- 
ing corymbs. The sepals are 
concave, erect, and greenish, 
often edged with purple. The 
follicles are oblong, and ter- 
minate in a long beak or spur. 

The Hellebores are all 
interesting to lovers of gar- 
dening, because for the most 
part they flourish during the 
winter ; such, in particular, 
are the Black Hellebore, or 
Christmas Rose, and the little 
Yellow Hellebore, or Winter 
Aconite, known to botanists 
under the name of Eranthis 
hymaliSyVfhich. flourishes when 
the snow begins to melt. 

The Larkspurs {Delphi- 
nium) have a calyx with five 
unequal petaloid sepals, the 
upper with a straight, pointed, 
hom-like spur. The petals, 
which in some species are four 
in number, in others are re- 
duced to only one by some 
process of abortion and con- 
solidation — for originally there 
are always eight petals, six of 
which are developed in pairs 
opposite three of the sepals. Fig 400 — LarUpur 

while two are developed singly 

opposite the two other sepals. However that may be, the two 
superior petals in one case, and the single and superior petal in the 
other case, are prolonged into a pointed horn included in the spur ot 
the calyx. The stamens, which are very numerous, are disposed in 
eight series, opposite to the eight original petals. The carpels, from 
one to five in number, are free, sessile, and verticillate, changing into 
follicles at a later period, and occupying the centre of the flower. 
The Delphinium Consolida^ commonly known under the name of 
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Wild Larkspur, is frequently found at harvest time in cultivated fields 
round Paris, and other places, but in our own Flora it has only been 
found in corn-fields in the Channel Islands. Its stem is slight and 
straight, with numerous branches, its leaves are slender, cut into thong- 
like divisions, its short bunches of blue flowers form a panicle. The 
seeds of this species partake of the acrid and poisonous properties of 
the genus. T^e e^ressed juice of the petals, mixed with alum, 
makes a blue fluid ink. The form of the flower, with the spurred 
calyx, is represented in Fig. 400. Many beautiful species of Larkspur 
are cultivated in gardens, such as the Delphinium elatum, Delphinium 
grandiiarum, &c., species originally from Siberia; one of the most 
elegant is the Delphinium Ajads, originally from the East and from 
Algeria; it is often met with in gardens, and has also been found 
in our corn-fields, where its seeds have been disseminated. 

The Aconites {Aconiturn) have five unequal petaloid sepals, the 
superior of which is formed like a helmet, or galea^ lapping over 
the corolla. This latter organ is composed of from two to eight 
petals, of which the two upper form an elongated claw terminating in 
a reversed hood ; whilst the lower, which are very small and filiform, 
are often absent altogether. The numerous stamens are disposed 
in series, as in the Larkspurs; and in the centre of the flower 
we find fi*om three to five pistils, which become follicles. The 
Aconites are very poisonous narcotic herbs ; but when applied with 
discrimination, they become eminently useful in medicine, being em- 
ployed in cases of neuralgia, rheumatism, paralysis, and purulent 
infections. The most poisonous species is the Aconiturn ferox^ which 
is acrid in the highest degree. The Aconiturn JNapellus (Fig. 401) is 
another officinal species ; it is rarely met with, and doubtfully native 
in the west of England, but is often found by tourists in the moun- 
tains of Switzerland. On the Jura range it grows to the height ot 
three feet, having straight simple stems, the upper part slightly branch- 
ing, furnished with leaves, shiny, of a deep green colour above, and 
of a pale green below, with five or seven segments, having oblong 
incised lobes. Its flowers, which are blue and of an elegant aspect, 
form elongated racemes, with two little bracts below each flower. 

The Ranunculus (Fig. 402) has a green calyx, composed of five 
sepals ; the corolla has five petals, furnished at the internal base of 
their claw with a nectariferous pore, which is covered by a scale. 
The stamens and pistils are very numerous ; the former are of the 
ordinary structure, but the latter are disposed in a globular or oblong 
head ; tiiey have a short beak, and enclose a single ascending and 
anatropal ovule ; after a time they become achsenes. The British 
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species have all white or yellow flowers. Many of them are sub- 
merged or floating plants, with slender stems, some of them with 
handsome showy floweis, sometimes covering the whole surface of 
the ponds or ditches. This is the case with aquahlisy the Water 
Crowfoot, whose dark green and rather rigid foliage is very con- 
spicuous, and whose leaves, according to Dr. Pulteney, are not only 
innocuous, but nutritive to cattle, the cottagers on the banks of the 
Avon gathering them into boats, from which their cows eat them with 
avidity. Many species of this tribe possess blistering properties, that 
is to say, they produce an irritation which goes far towards the destruc- 




Fig. tfCns’^Acmiium Napelltts. 


Fig 402 — Ranunculus acrts. 


tion of the epidermis, and the formation of a sore : the species used 
for these purposes are Ranunculus Flammula (Lesser Spearwoit); 
R, Lingua (Great Spearwort) ; R. repens (Creeping Crowfoot, or 
Golden Crox^oot). When the juice of these flowers is distilled, the 
liquid drawn from it contains a very acrid principle. Animals will 
not touch the Ranunculi when fresh, but when dried and used as hay 
their taste is lost. The Sweet or Wood Crowfoot {R. auricomus)^ 
or Golden-locks, differs remarkably from most of the tribe ; it grows 
in tufts with numerous stems, very slightly branching above, its 
habitat, woods and moist shady places, and it is without the acridity 
so common to the tribe. The Buttercup, Kingcup, or Meadow Crow- 
foot {R. acris\ in spite of its known acridity, has been a favourite with 
the poets. One sings of 

** The kingcup of gold brimming over with dew, 

To be kissed by a lip just as fresh as its own.” 



414 


THB VRGSTABLB WORLD. 


One variety of this species having become double, was a favourite 
in old gardens, and probably is still, under the name of Bachelors’ 
Buttons. 

The Creeping Crowfoot ( R, repats) is the Cuckoo-bud of Shakes- 
peare. 

When daisies pietl and violets blue, 

And cuckoo-buds of yellow hue, 

Do paint the meadows with delight.” 

Next to Ranunadiis we may also mention Clematis ^ Atumone^ 
Hepatica^ and Adonis, 

The Clematis (Travellers* Joy, with several other popular names) 
has a calyx with four petaloidal divisions, and no corolla. 'Fhe 



Fig. 403 — Front view of the flower Fig 404. — Back view of the flower Ffg. 405. 

of CUmatu vitalba. of Clematis vitalba. Capsule of the Poppy. 


stamens and carpels are numerous as in Ranunculus ; their carpels 
are unilocular ; after inflorescence they become achaenes, with seeds 
reversed, and surmounted by a sort of plumose tail, resulting from 
the growih of the style. They are climbing shrubs. The leaves, 
when pulled and laid upon the skin, produce inflammation, vesication, 
and ulceration, properties which mendicants sometimes use to pro- 
duce artificial ulcers — hence one of their common names, Beggar’s 
Herb. Its flowers are white, disposed in axillary panicles. The name 
of “ Virgin’s Bower ” was given to this species by old Gerarde in 1 597, 
by reason,” as he tells us, “ of the goodly shadowe which they make 
wiA their thick bushing and climbing ; as also for the beauty of the 
flowers, and the pleasant savor or scent of the same.” And, indeed, 
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there is no finer ornament in our English hedges than this pretty 
bush, with its copious clusters of white blossom. Fig. 403 is a front 
view of the flower, Fig. 404 a back view of the same flower. We 
meet some times on lawns and gardens with Clematis Flammula 
(Sweet Clematis), where it is used to ornament palisades and 
bowers, and where it is distinguished from the preceding species 
by its sepals, which are covered with a hairy down only at the 
edges. We frequently see clumps of Clematis viticella, where the 
sepals are violet, purple, or rose colour, the flowers of which are 
produced double by cultivation. We sometimes see beside this 
species the Atragene of the Alps, remarkable for the beauty of its 
large flowers of violet blue. The genus Atragene is distinguished 
firom Clematis by the existence of a corolla, composed of numerous 
petals shorter than the sepals. 

Peonies {Pceonia) have the calyx foliaceous, coriaceous, persistent, 
with unequal sepals \ the corolla is composed of five, six, or ten nearly 
equal petals ; the pistils are variable in number, and enclose a great 
number of ovules ; the fruit is a coriaceous follicle ; the receptacle 
is swollen into a fleshy disc, which forms a sort of enveloping sack 
The seeds are furnished with a slightly-developed aril rising out of 
the placenta which surrounds it. The Peonies are herbaceous or 
somewhat shrubby perennial plants, with alternate leaves ; they are 
among the earliest ornaments of our gardens in the spring-time. In 
the Chinese Tree Peony (F. Moutan) the petals are sometimes white, 
marked at the base with a purple shade, and sometimes rose-coloured. 
This Peony has become double under culture ; by cultivating this 
species for fifteen centuries the Chinese have obtained 200 varieties. 
It has been introduced into France since the commencement 
of the present century. We may also note the Common Peony 
Poeonia officinalis) with red, rose-coloured, or variegated petals, the 
flowers of which are easily grown double. 

PAPAVERACEiE. — The Poppics have a calyx with two caducous 
sepals, a corolla of four petals, with numerous stamens, provided with 
a long filament, whose anthers open laterally by two longitudinal 
clefts. The unilocular pistil is almost entirely divided by many pla- 
centary plates, which, emanating from the walls, advance nearly to 
the centre, bearing a number of anatropal ovules inserted over their 
whole surface. The Poppies are herbs with a white milky juice, with 
dentate leaves; the leaves emanating from the root are petiolate; 
those issuing from the stem are sessile, or embracing. Their 
peduncles, solitary, unifloral, droop before inflorescence. 

X. The Corn Poppy (Fapavr- Fhoeas) is very common in 
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com fields, cultivated ground, and by roadsides, and forms, along 
with the Com Centaury, their most graceful ornament, although it is 
the last plant the farmer likes to see in his fields. Its mucilaginous 
bitter petals are emollient and slightly narcotic. 

2. The Poppy of the Levant, or Toumefort’s Poppy, has 
scarlet or orange-coloured petals, with black and purple-coloured 
claws \ it differs little from die Bracteated Poppy {Papaver 
bractecUuni), 

3. The Opium Poppy (Papaver somni/erumf Fig. 406), of which 
there are two varieties : one, the White Poppy, so called because 
the seed is generally white, is the variety cultivated for the purpose 
of extracting opium ; the otlier, the Black Poppy, because the seed 
is black, furnishes a sweet oil, known under the name of poppy 
oil. This seed is given to cage birds, under the name of maw 
seed. The oil is not narcotic, but perfectly wholesome, and is 
extensively used in India as a substitute for olive oil Opium is 
the inspissated juice of the White Poppy, which flows out from 
incisions made in the capsule a little before ripening. The history 
of the Opium Poppy is very obscure as to tlie date of its first culti- 
vation, but it was w^ell known to the Greeks, and was cultivated 
for its seeds, as we learn from Theophrastus. It is also described 
by Arab authors. The White Poppy is supposed to be a native 
of Asia Minor, or of Persia, but it is nowhere found in a wild 
state. It is distinguished by obovoid or globular capsules, which, as 
well as the calyx, are smooth ; the stem smooth and glaucous ; leaves 
embracing the stem, and incised and obtusely dentate. The white- 
flowered variety Dr. Royle describes as cultivated in the plains of 
India, while the violet flowers he has only seen in the Himalaya 
mountains. 

The Celandine (Chelidonium majus) belongs to the family of 
Papaveracece. It is a perennial plant with a reddish-yellow juice, 
which has a reputation for the cure of warts. The stems are 
straight, branched, and pubescent, being covered with long patulous 
hairs scattered over it The leaves have from three to seven lobed 
oval segments, the lobes notched and crenulate, glaucous below. 
The flowers, which are yellow, are disposed in simple umbels, differ- 
ing remarkably from those of the Poppy in the structure of the 
pistil. This organ, in reality, is composed of a unilocular ovary, 
having only two parietal placentas, surmounted by a short style with 
a bilobed stigma. The fruit is a linear capsule, and opens with 
two valves, which detach themselves from the base towards the 
summit, leaving a frame formed by the placentas. The seeds seem, 
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besides other remarkable peculiarities, to be provided with a little 
white cellular excrescence like a crest 

Of this family we may also mention the Eschscholtzia californica^ 
a perennial plant with a large solitary flower of a golden-yellow colour, 
closing itself up when it rains, the sepals of which, coherent at the 
base, detach themselves in one piece, after the fashion of a little 
pointed hat 

Alliance XVL — Berberales. 

Flowers monodichlamydeous, unsymmetrical in the "ovary; pla- 
centas sutural, parietal, or axile ; stamens definite ; embryo enclosed 
in a large quantity of hard fleshy albumen. 


^ Flowers regular and symmetrical j placentas parietal ; stamens alternate ' 
with the petals, or twice as many. 

Flowers irregular and unsymmetrical; placentas parietal: stamens 
opposite the petals. 

Flowen regular, symmetrical ; placentas sutural ; stamens opposite the \ 
petals, with re-curved valves. J 

Flowers regular, symmetrical ; placentas axile ; stamens opposite the' 
petals, anthers opening longitudmally. J 

Flowers regular, symmetrical ; placentas axile and parietal ; stamens') 
alternate with the petals ; ovules ascending or horisontid ; corolla imbn- > 
cated. ) 


I. Droseracex. 
II. FumariacesB. 
111. Berberidacee. 

IV Vitace®. 

V Pittosporaceax 


Flowers regular, symmetrical ; placentas axile ; stamens alternate with > 
the petals ; o^es pendulous ; corolla valvate. ) 

Flowers regular, symmetrical ; placentas axUe , rtamens alternate with') 
the petals if equal to them in numbm j ovules pendulous; corolla imbricated. J 


VI. OlacacesB. 
VII. Cyrillace®. 


The Droserace^, so called from Ipartpis “ dew,” are mostly deli- 
cate herbaceous marsh-plants ; some of them, as JDimcsa muscipulay 
are distinguished by the irritability of the leaves when touched by a 
passing insect, which close upon it suddenly, and hold it a fast 
prisoner. The leaves of the order are usually covered with glands or 
glandular hairs, the flowers often arranged in circinate cymes. The 
calyx consists of five sepals \ there are five petals, and five or more 
stamens ; the fhiit is capsular, one-celled, and contains minute seeds, 
having an embryo lying at the base of abundant albumen. The 
Sundews {Drosera) are remarkable for their singular red-coloured 
glandular hairs, which discharge a viscid acrid fluid in which insects 
are caught Several of the foreign species have the reputation of 
being poisonous {D, communis) to sheep. D, lunata has viscid leaves 
with glandular fnnges which close upon insects happening to touch 
them, and would probably yield a valuable dye. D, rotundifolia, the 
round-leaved Sundew, has the leaves close to the ground, nearly 
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circular, and spreading, with a roundish limb abruptly tapering into a 
hairy petiole, the stem erect, springing from the centre of the leafy 
rosette. It is acrid and caustic; and in Italy the liquor called Rossoli 
is distilled from its juices. It curdles milk, and is said to cure corns 
and warts. There are about one hundred species of Drosera found 
in boggy places all over the world; most abundant in temperate 
Australia. 

The FuMARiACEi^:, or Fumitories, are herbaceous plants, with 
slender brittle stems and twisting leaf-stalks, yielding a watery juice. 
The leaves of Fumaria officinalis are succulent, saline, and bitter; 
and the expressed juice is recommended in cutaneous and other 
diseases, to correct acidity. They arc named from the word, 
fumus^ smoke, because, according to Pliny, they had the same effect 
in producing a flow of tears from the eyes. 

The BerberidacEvE, or Barberries, are shrubs, or herbaceous 
]>erennials, with pale green, thin, deciduous leaves ; 
flowers with faint pleasant odour; fruit and leaves with 
an agreeable acidity. The flowers are usually ternary, 
there being three or six sepals, and a like number of 
petals and stamens. The stamens are opposite the petals. 

They are characterised by the anthers opening by reflexed 
valves, the face of each anther-cell peeling off except at 
the point of attachment, where it adheres as if hinged ; 
carpel solitary, free, and one-celled, style rather lateral, 
stigma orbicular ; fruit, a berry, in some species a cap- Fig. 407, 
sule. The peculiar arrangement and structure of the 
anthers occur in no other ])lants except the Laurels, and in the 
latter the flowers are without petals. I'his structure is well repre- 
sented in Fig. 407, which exhibits an anther {Berber is vulgaris) 
in the act of dehiscence, which it accomplishes by the opening 
of two valves, v v, from which the pollen is shed in the form of 
fine dust,/. The bushes or herbs of which this order consists are 
extremely dissimilar in habits and appearance. They belong to 
the temperate parts of the world, being unknown in the tropics, 
except on mountain ranges. I'he Common Barberry {Berber is 
vulgaris) is well known fiom its pleasant acid flavour, its pinnate 
leaves, the leaflets being reduced to one, and the primary leaves 
to spines. The spiny leaves and stems are represented in Fig. 408, 
which shows the tripartite spiny leaves, in the axils of which buds 
are developed, bearing true leaves. It is also remarkable for the 
irritability of its stamens ; these, when the filament is touched on the 
inside with the point of a pin in dry weather, bend forward towards 
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the pistil, touch the stigma witli the anther, and remain curved for a 
short time, and then partially resume tlieir erect position. In wet 
weather, when the filaments have lost their elasticity, the phe- 
nomenon is scarcely perceptible. The same result attended the 

experiment of applying cor- 
rosive sublimate to the fila- 
ments ; they became rigid 
and brittle, and lost their 
irritability. On the other 
hand, on the application of 
narcotics, as prussic acid or 
belladonna, the irritability 
was destroyed by the fila- 
ment becoming flaccid and 
relaxed. 

The Barberries are inte- 
resting from their graceful 
elegance, both in their 
racemes of jellow flowers 
and ovoid delicate berries. 
Their bark and root are 
used for dyeing leather and 
linen of a yellow colour. 

Fanners in England 
have an idea that the prox- 
imity of the Barberry to 
wheat-fields interferes with 
their crops. It is difficult 
Fig 408 —Stem and Foliage of the lidiUrry. to imagine why they think 

so, unless the ^cidium 
herberidisy the fungus which is known to infest it, acts injuriously 
on the wheat crop, by infecting it with rust or mildew. 

The VjTACEyE consist of sarmentose and climbing shrubs, with 
filiform twining tendrils ; the Grape being the type of order, 
which Kunth names Ampdidece^ from the vine j and 

Jussieu, Vites^ from vitis^ a vine. The order has acid properties, 
in common with Grossulaceae and Berberidaceae, and includes six 
genera, which are for the most part found in the temperate zone of 
both hemispheres. Like all extensively cultivated plants, the native 
country of the Vine ( Vitis viniferd) is doubtful It is among the 
plants spoken of in the Books of Moses, when the Vine appears to 
have been used as it is in the present day. There is little doubt oi 
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its being truly indigenous in Asia between the Black Sea and the 
C^pian, Mount Ararat and the Caucasus. In the forests of 
Mingrelia and Imeretia it floiirishes in great magnificence, climbing 
to the tops of the highest trees, bearing bunches of fruit of delicious 
flavour. The Vine is found growing wild in many parts of France 
and Germany, and as far north as the 55th parallel, and also all over 
the South of Europe and Asia Minor, and southern latitudes as 
high as 40°, but it may be doubted if it is indigenous in any part 
of Europe. 

According to Gibbon, “ In the time of Homer, the Vine grew 
wild in the island of Sicily, and most probably in the adjacent 
district of the continent ; but it was not improved by the skill, nor 
did it afford a liquor grateful to the taste of the savage inhabitants. 
A thousand years afterwards, Italy could boast that of the fourscore 
most generous and celebrated wines, more than two-thirds were 
produced from her soil. The blessing was soon communicated to 
the Narbonnese province of Gaul j but so intense was the cold to 
*he north of the Cevennes, that, in the time of Strabo it was thought 
fmpossible to ripen the grape in those parts of Gaul. This difficulty, 
however, was gradually vanquished, and there is some reason to 
believe that the vineyards of Burgundy are as old as the age of 
the Antonines.^^ — Decline and Fdl,” vol, i., p. 69.) 

The Sabine farm, of which Horace said, 

Angulus iste feret piper et thus ocyus uva. — E p. i., 14, 23. 

is altogether changed, for Vines hang in festoons from tree to tree 
over the site of his abode, supposing Mr. George Dennis is correct 
in placing the farm in the valley of the Digentia, and the Fons 
Bandusise in the narrow glen which opens just beyond it 

In Middle Germany the Vine ceases to grow at 1,500 feet above 
the level of the sea j south of the Alps it reaches 2,000 feet ; on 
the Apennines and in Sicily it grows at 5,000 feet, and in the 
Himalayas it reaches 10,000 feet above the level of the Indian 
Ocean. In England the Vine was probably introduced by the 
Romans, for there are indications that vineyards were planted in 
the third century by the Emperor Probus which still existed in 
the eighth century, according to the Venerable Bede. William of 
Malmesbury, writing in the twelfth century, commends the vine- 
yards of Gloucestershire; and we have read somewhere that the 
remains of vineyards are not unusual in the south and west of 
England. Although recent attempts have been made, on the system 
of cultivation introduced by Hoare, to establish vineyards of con- 
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siderable magnitude in Wiltshire and elsewhere, we are not aware 
that they have prospered. This arises from the shortness of our 
summers. England has a mean temperature as high as that of 
many countries where the Vine flourishes in perfection, but there is 
a want of heat and sun in the months of September and October, 
at which time the Vine is ripening its fruit. 

The actual limits of cultivation in Europe have been more exactly 
defined in the ** Atlas de Physique Vdg^tale” of M. H. Tricholet, 
who devotes a map to the limits of Vine culture on the globe. In this 
map a red line, drawn from Cape Finisterre along the coast of 
Spain, across France, leaving Paris a little to the north, across 
Germany, the northern shores of the Black Sea, to the Caucasuj 
and Caspian Sea, forms the northern limits of cultivation for wine , 
the Mediterranean, the Sea of Marmora, and the southern shores 
of the Black Sea being its southern limits. A bold dash of green 
colour, which covers the whole of the western hemisphere, from 30® 
south latitude to the parallel of New York, and the west coast 
of Africa, indicates the range of the wild grape; while a delicate 
yellow tint, extending over a great part of Arabia, Asia Minor, and 
south and east of the Caspian as far as China and the seas of 
Japan, marks the range of country over which the grape is culti- 
vated for its fruit only, either dried or in its green state. 

7 'he leaves of Vitacece are slightly heart-shaped, having two 
rounded lobes at the base; the Vine throws out tendrils, or branches, 
at the point of insertion of the leaves, by the aid of which it creeps 
along the object on which it is placed. The flowers of the Vine are dis- 
posed in a close panicle, very small and greenish, with a sweet odour 
(Fig. 409), which in spring perfumes the fields in the South of France, 
The calyx of the Vine is small and very short, composed of five 
teeth, scarcely visible. The corolla is composed of four or five petals, 
inserted on the summit of the disc, turning inwards at the edge in 
aestivation in a somewhat valvate manner; the apex of each petal is often 
inflexed and adherent to the others, so that die corolla is thrown off 
from below in one piece. To the petals are opposed four or five 
stamens, with free filaments, having bilocular anthers opening by 
two longitudinal clefts, and attached dorsally. From the centre of 
the flower rises a free ovary, surrounded at the base by a glandular 
disc, which is surmounted by a simple stigma, sessile and flat at 
the summit. This ovary is superior, and two-celled, each cell 
enclosing two collateral anatropal ovules, ascending from the base 
of the cell. The ovary ultimately becomes a globular berry, as in 
Fig. 410, which contains, when it does not prove abortive, four 



V/TACEjE. 


^23 


seeds or pips. These seeds, the shells of which are horny, enclose 
a very small embryo, erect in the axis of a very abundant fleshy 
albumen. 

The fruit of the Vine 
is a grateful article of diet 

in various conditions. Mus- ^ IHS 

catel grapes, dried — which 

is effected by cutting half 

through the footstalk while 

suspended from the tree — 

form one of our finest dried 

fruits ; and currants, or 

corinths, are the dried fruit ''X 

of a Vine which grows in 

Under the general name \\ 

of wine is designated the 1 1 

juice of the grape when it 
has been subjected to fer- 

mentation, and we need not If ^ 

trouble ourselves to express M 

here how important the I 

grape harvest becomes to ■ 

many countries. In France < 

nearly 5,000,000 acres are v V 

There are innumerable 
varieties of the Vine pro- M 

duced by cultivation and M v 

cross impregnation. Great M 

differences are the result of M '"y / 

soil and situation ; gently- k 

sloping hills, well isolated, Y ’ 

with a south and westerly ^ ^ 

aspect, upon which the sun’s 
rays rest the whole day, are 

the best localities ; and the influence of temperature is such that it is 
quite usual to obtain upon the same hill grapes of the most opposite 
qualities, according to the different heights. As to the influence 
which the composition of the soil exercises, it appears to be more a 
question of bouquet than of quality in the wine. In short, excellent 
wines are produced from the soils of the most opposite quality. The 
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Fig 410.— Tlie Grape. 


best crtis of Burgundy are the produce of an argillaceous chalky soil ; 
those of Champagne proceed from a soil eminently calcareous. The 
vdnes of the Hermitage ripen their fruits upon the crumbling debris of 
granitic rocks ; those of Ch^teauneuf upon a sili- 
cious soil. An unctuous sandy soil produces the 
'.vines of Graves and Medoc; while a schistose 
soil produces the wines of Lamalgue, near Toulon. 

It is very important to choose the suitable 
manure on which to feed the Vine, which is essen- 
tially a coarse-feeding plant. Soils which are too 
energetic produce quantity at the expense of quality. 
Where the grape is high-flavoured, it alters the 
aroma of the wine. The nourishment most appro- 
priate to the Vine is without smell, and of slow 
decomposition, such as woollen rags, clippings of horn, and such 
refuse. Its own ashes constitute an excellent manure, restoring to 
the vine the salts of potash and other mineral matters which were 
drawn from it in the previous years' growth. 

The composition of the grape is sufficiently complex. It consists 
of the following substances, viz : water, lignine, glucose, pectine, 
tannin, albumen, essential oils, colouring matter (yellow, blue, and 
red, the first occurring only in white grapes), fatty matter, salts of 
lime and of potash, iron oxides and silica. Amongst these various 
substances the important and widely-distributed grape sugar, or glucose^ 
which produces alcohol by its fermentation or chemical decomposi- 
tion, plays the most important part in the act of converting the juice 
of the grape into wine. 

It is only when the grape is thoroughly ripe that the vintage 
should take place, if it is desired to have wine of a good quality. 
Where the properties are enclosed, perfect ripening can be w^aited 
for ; but in most vineyards of France the harvest is pushed on by 
the ban de veftdange^ which is fixed by the local authorities, acting 
under a council of vine-dressers. 

The various operations which follow the vintage are reduced 

to four ; — „ „ - , 

1. Fullage of the grapes. 

2. Fermentation of the must 

3. Decuivage. 

4. Pressing. 


Fullage is the process of dividing and crushing the fiiiit, exposing 
the juice momentarily to the action of the air, and bringing the 
fermenting principle into contact with the saccharine matters. 
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Formerly the operation of crushing the grapes was performed by the 
vine-dresser stamping upon them with the feet ; now the grapes are 
crushed by passing them between two cylinders, channelled, and 
turning in reverse directions. 

When the grapes are crushed effectually, they are given up to 
fermentation. In proportion as fermentation advances the tempera- 
ture of the mass increases. The best fermenting temperature lies 
between 54° and 64® F. The mass originates much carbonic acid 
gas, which brings to the surface part of the stem and husk of the 
grape, and forms a thick sort of covering to the liquid mass, which is 
called the chapeau. The fermentation, which is well developed on 
the second day's Encuivage, is continued up to the eighth day, its 
state being indicated by the gas ceasing to be disengaged, and by the 
colour of the liquid (from red grapes), which takes a fine vinous tint, 
the alcohol, which is now present, having dissolved the colouring 
matter contained in the pellicles of the grape. 

When Decuivage is about to take place, the liquor is drawn off, 
by means of a tap at the bottom of the vat, into casks, which are 
filled only to the fourth or fifth of their capacity, and which are then 
left open, in order that fermentation may continue slowly, and the 
disengagement of gas still proceed. 

The mass remaining in the tun after the liquor is drawn off is 
subjected to pressure. The liquor which flows under this pressure, 
however, cannot be wine of equal quality. This is the process by 
which red champagne is produced. 

White wine can always be obtained from red grapes. To effect 
this, in place of leaving the must to ferment with its residuum of husk, 
the liquor is drawn off as it is pressed, and fermented in separate 
tuns. As the colouring matter of the wine only exists in the pellicle 
of the grape, we can readily conceive that, being separated at 
once from the must, little or no colour is communicated to the 
liquid. 

The wine preserved in the tuns, as we have said, ferments slowly 
by this second fermentary process, the liquid is clarified, the foreign 
matter is deposited, and forms the lees, which accumulate at the 
bottom of the tun. In order that the wine may retain its good 
quality, it becomes necessary to draw it off ; that is, to separate it 
from the lees. In the months of March and April the wine is thus 
drawn off. If it is not quite limpid, recourse is had to clarification, 
or Collage. This operation is intended to make the wine pure and 
limpid, and divest it of the fermenting principle which is still held 
in suspension, and which might produce renewed fermentation. The 



426 THE VBGETADLB WORLD, 

fining for red wine is made of white of eggs, of blood, or of gelatine. 
The albumen or gelatine of these substances combining with the 
tannin dissolved in the wine, forms a precipitate, that is, a substance 
insoluble in the liquid, which is slowly deposited in the bottom 
of the tun, drawing with it all other foreign substances held in 
suspension in the liquor. 

The sparkling wines of Champagne are prepared by special pro- 
cesses, which require more particular description. The greater part 
of these wines are made from the red or purple grape, the juice of 
which is generally richer in grape sugar than the white. A first 
pressure of the grape )delds the liquor which produces the whitest 
wine. The residuum being subjected to further pressure, furnishes 
the juice which gives the rose-coloured wines. The must, white or 
rosy, is then put into great tuns, in which fermentation is established. 
After twenty-four hours the must or wort is drawn firom the tun 
into another, which is filled and closed. This wine is drawn and 
fined three times, at intervals of a month, and in the month of April 
it is bottled. At this time three to five per cent of crystallised or 
candied sugar is added to the liquid. At the end of a few months 
this sugar produces fermentation in the bottle, which increases the 
richness of the wine in alcohol and carbonic acid gas. In conse- 
quence of the expansive force of the gas thus evolved, the bottles 
ought to be well corked, and the corks strongly secured with iron 
wire. Sometimes a few grains of rice are put into the bottle with the 
wine, which induce also the second fermentation we have described 
above. The pressure of the carbonic acid has the effect of bursting 
about ten per cent of the number bottled; the consequence has 
been a spec^ manufacture of bottles for the wines of Champagne, 
many of the manufacturers supplying bottles under a warranty that 
they will support any pressure up to a certain fixed point The 
bottles remain full, and are placed in horizontal beds for six months, 
without being disturbed. But during this period fermentation 
has produced in the midst of the liquor a deposit which proves 
clearly enough that fermentation has been going on. It is necessary 
to remove this deposit, which would otherwise destroy the transpar- 
ency of the liquid. This new operation, which is called disgorging 
{degorgement), is one of extreme delicacy. The operator sl^es the 
bottle, so as to detach the deposit from it, and replaces it gently in a 
vertic^ position, the mouth downwards. The deposit thus descends 
to the neck of the botde ; if it is rapidly uncorked in that position 
the pressure of the liquor expels the deposit The great delicacy of 
this operation lies in &e necessi^ of losing the least possible quantity 
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of gas and wine. The Champagne cellerman performs the difficult 
operation with great address. 

The Liqueurs of the Vine are those which after fermentation 
preserve a great part of their sugar. It is chiefly in the countries ot 
the South of Europe — in Italy, Spain, and the South of France — 
that these wines are prepared. To obtain Tokay, for example, the 
proportion of sugar is increased by leaving the most choice grapes to 
get thoroughly ripe, even to the extent of being slightly touched with 
frost; and even by placing them, after being cut, upon frames to dr>, 
in order that the water may evaporate in part, thus increasing th('. 
saccharine richness of the must. 

Various other substances besides alcohol are formed during the 
fermenting of grape juice. Of these the bouquet, most abundant in 
the Clarets of Bordeaux, but var3dng in character in different wines, 
gives to them their distinctive odours. The vinous odour, however, 
common to all wines, is due to oenanthic ether, perhaps the most 
volatile constituent of wine. The alcoholic richness of wines is 
very variable, as the following table of the natural strength of wines 
will show : — 

Port 20 per cent, of alcohol 

Sherry, or Lachryma- Chi isti . . • 17 ,, „ 

Malaga and White Sauteme ... 15 ,, ,, 

Vm de Baume 12*2 ,, ,, 

Volney, Rhine Wine, and Frontignan ii „ ,, 

Tokay 9-1 „ 

It is alcohol which gives to wines their intoxicating quality. 
Tannin gives them astringency, which is corrected by many finings, 
which withdraw a portion of the tannin in combination with the 
albumen or gelatine employed. The acids are acetic and tartaric 
acid, the last in the form of potassium bitartrate, or cream of tartar, 
which latter gives wine its tartness. Potassium bitartrate is soluble 
in water, but not in alcohol; its solubility in a mixture of the 
two depends upon their proportions. In the fermentation of wine, 
therefore, as the alcohol increases, there arrives a point when the 
tartar begins to crystallise out. As the cream of tartar is gradually 
deposited in the tuns or in bottles, it follows that the wines in time 
lose much of their acidity. In aging they lose also much of their 
colouring matter, and take the tint which is called pelure d*oignon in 
France. 

The PiTTOSPORACEiE are chiefly trees or shrubs of Australia, 
Africa, New Zealand, Norfolk Island, China, Japan, and the ad- 
jacent islands. The berries of Billardiera mutabUis are edible ; 
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the fruit is green and cylindrical, becoming a pale amber colour 
when ripe. 

The Olacace^e, trees or shrubs, often spiny, are a small order 
consisting of tropical or hardy tropical shrubs of the East Indies, 
New Holland, and Africa, with one of the West Indies, and a few of 
the Cape of Good Hope. 

The Cyrillace/e are evergreen shrubs, with simple, non-stipu- 
late leaves, all inhabitants of North America, and of little general 
interest 

* Alliance XVII. — Ericales. 


Flowers dichlamydeous ; ovary symmetrical; placentas axile; 
stamens definite ; embryo enclosed in copious fleshy albumen. 


Flowers polypctalous . stamens all perfect, monadelpl.ous ; anthers two-' 
celled, with a long membranous connective. 

Flowers monopetalous , stamens all perfect, free , seeds with a firm skin ; 
anthers one-celled, opening longitudinally. 


I. Humiriaceae. 
II. Epacridaceae. 


Flowers half-monopctalous , stamens all perfect, free ; seeds with a loose 
skin : embryo at the baise of the albumen. 


I III Psmilaceae. 


Flowers polypetalous ; stamens half-sterile and scale-like, free , seeds ■) jy 
w>ih a firm skin. S rrancoaceae. 


Flowers half-monopetalous ; stamens all perfect, free ; seeds with a loose ' 
skui cr wing ; embryo at the apex of the albumen 

Flowers monopetalous ; stamens all perfect, free ; seeds with a firm or' 
loose skin , anthers two-celled opening by pores. 


V. Monotropaceae. 

VI. Ericaceae 


The HuMiRiACEiE are trees or shrubs yielding a balsamic juice, 
all natives of the tropical parts of America. The balsam yielded by 
Humirium floribundum is a yellow liquid, called Balsam of Umiri, 
resembling the Copaiva and Balsam of Peru. 

The Epacridaceae, are small trees and shrubs, remarkable for 
the great beauty of their flowers and the singular structure of their 
leaves, which are alternate, rarely opposite, stalked, and sometimes 
entire or serrated, dilated at their base, overlapping each other and 
half sheathing their stem, without a midrib, but with veins radiating 
from the base. The flowers, generally monopetalous, are white or 
purple, borne in spikes or terminal racemes. All the fruit-bearing 
section, such as the Australian Cranberries (Lissanihe sapida), are 
esculent, but the seeds are large, and the pulpy covering too thin to 
be very available for food. The Tasmanian Cranberry {Astroloma 
humifusum) is found all over that colony; the fruit, generally 
greenish-white in hue, is sometimes slightly red, and about the size 
of a Black Currant, consisting of a viscid pulp, apple -flavoured, and 
enclosing a large seed ; it grows singly on a trailing stem. The 
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native Currant (Leucopogcn Richei) is a large, densely-foliaged shrub, 
growing on the sea-coast to the height of seven feet; the berries 
small and white. A French naturalist, named Riche, who accom- 
panied the expedition in search of La Perouse, was lost for three 
days on the south coast of Australia, and supported himself chiefly 
upon the berries of this plant 

The Epacridacex scarcely differ from the small-leaved genera of 
Ericacetj& either in habit or character, except that in the former the 
anthers are one-celled. Dr. Brown was the founder of the ordei;; 
and his reason was that the family of the Ericaceae is now so vast 
that it seems to constitute a class rather than an order. “ I may, 
therefore,” he says, “ be allowed to propose another order, 
Epacridacece^ which is truly natural, although it depends upon the 
single character of the unusual simplicity of the anthers — a character, 
however, which is of the greater value as being opposed to the 
two-celled anthers of EricacecB^ which are generally divided and fur- 
nished with appendages. The propriety of the measure is more- 
over confirmed, not only by the number of Epacrida^ large as 
it is, but also by their geographical position, for all, as far as we 
know them at present, are inhabitants of Australia and Polynesia 
— countries in which not more than one or two species of Ericaceae 
are found.” 

The Ericaceae, or Heaths (Fig. 41 1), are small trees, shrubs, or 
under-shrubs, with rigid evergreen leaves, whorled or opposite, and 
without stipules. Some few species are natives of Europe ; several 
of the genera, such as the Heaths, Lings, Azalea^ Andromeda^ and 
Arbutus^ having representatives in the British Flora. But the 
country of the Heaths is the Cape of Good Hope, where immense 
tracts of country are covered with them. The Tree Heath (EAca 
arbored) belongs to the region of the Mediterranean, overshading all 
other Heaths by its height, which sometimes reaches to sixteen or 
eighteen feet. Its flowers are numerous, and their sweet odour 
diffuses itself to a great distance. The Broom-Heath, or Ling 
{Calluna vulgaris) takes its name from the humble use to which 
it is applied; it grows in woods, and in sterile and uncultivated 
lands. 

The Heaths have regular flowers ; the calyx is monosepalous, and 
divided into four parts ; the corolla varies in form from globular, or 
pitcher-shape, to tubular, bell, or rather patera-shaped, presenting 
four lobes alternating with the divisions of the calyx. The corolla 
does not carry tlie eight stamens which compose the androecium; 
these are inserted upon the receptacle. The pistil is composed of 
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Fruit finally apocaipoui^ few»seedccL with the pericarp separating in > yji 
two layers : ovules sessile, pendulous ; flowers hermaphrooite. i vii. x^utace*. 

Fruit finally apocarpous, few-seeded, with the pericarp separating in') VIII. Xanthoxyia* 
two layers ; ovules sessile-pendulous ; flowers polygamous. i ceae. 


Fruit finally apocarpous, one-seeded, with the pericarp not laminating, ”) tv 
and a succulent conical torus. S vwuwtc . 


Fruit finally apocarpous, one-seeded, with the pericarp not laminating,') 
and a dry inconspicuous torus ; albumen wanting ; leaves alternate, with- >■ X. Simarubacem. 
out stipules. ) 

Fruit finally apocarpous, few-seeded, with the pericarp not laminating,') vj Tvff-onhvUa- 
and a dry inconspicuous torus ; albumen present j leaves opposite with > * 

stipules. ) 

Fruit finally apocarpous, many-seeded ; flowers polypetalous. . . XII, Elatinacem. 

Fruit finally apocarpous many-seeded; flowers apetalous, very im-") xm. Podo8temacc.e. 
perfect. } 


The most important plants of the natural order Aurantiace^ 
are those belonging to the genus Citrus, 

The Orange {Citrus Aurafttium\ so well known and highly 
appreciated as a fruit, comes from a fine evergreen tree, originally 
from Asia, and probably from Northern India. It is now largely 
cultivated in all the warm countries of the globe. Its glossy 
leaves are compoimd, with one leaflet, which is terminal on a 
winged leafy footstalk, and are oval or lanceolate, and entire. 
When examined through a strong light these leaves present little 
bright spots, which are minute cavities full of an odorous volatile 
oil. Its flowers, the elegance and delicate perfume of which are 
so well known, are composed of a somewhat bell-shaped calyx, 
a corolla with three to five petals, broad at the base, sometimes 
slightly combined, inserted on the outside of a hypogynous disc ; 
the stamens double, or any multiple of the number, are united 
into several bundles. The fruit we need not describe; it is 
separated by membranous divisions into many cells (Fig. 412), con- 
taining seeds at their inner angle, it is filled with soft and juicy 
pulp, sweet and slightly acid. 

There are numerous varieties of the Orange ; the best are the 
China, the Maltese, the Lisbon, and St. Michaers, and, later in the 
season, an excellent variety comes from Valentia The St. Michaers 
should be* small, and flattened at the ends, with a thin smooth rind, 
the glands small, and the flesh a light coloured pulp without 
seeds; but many coarse varieties come to market. Those from 
Valentia resemble St. Michael’s. Lisbon and Malta Oranges are 
larger, thicker in the rind, with glands ; but the China Orange, when 
obtained of the best variety, excels all others for delicate flavour and 
aroma and sugary juice. The skin of this variety is always smooth 
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and shining, and so thin that it is separated with difficulty from the 
flesh. The St. Michael’s is probably a variety of this orange. The 
Bitter or Seville Orange is the fruit of Citrm Bigaradia, but there are 
many varieties. This is the plant from which the delicate condiment 
orange marmalade is prepared, and from which orange-flower water 
is produced. 

The Orange is extensively cultivated in order to extract from its 
flowers and leaves the essential oil which they contain. In the 



Fig 41a.— Section of an Orange. 


South of France, but especially in Provence and Nice, the Orange is 
largely and successfully cultivated. In the South of Italy, about 
Sorrento, whole forests of Oranges exist, the fruit of which is 
carefully harvested. Lamartine sings — 

** On the sonorous shore, where the sea of Sorrento, 

At the foot of the Orange unrolls its blue wave.” 

The Orange sometimes attains great age and dimensions. In the 
orangery of Versailles a magnificent Bitter Orange {C. Bigaradia), 
familiarly called the Great Constable,” is known to be 450 ye^ 
old ; its trunk is thirty inches in circumference ; it is growing with 


434 


THE VEGETABLE WORLD. 


its roots in a large box. It was planted in 1421 by the gardener 
of the Queen of Navarre, and came from Chantilly. In 1532, 
Francis I., having confiscated all the property of the Constable 
of Bourbon, Lord of Chantilly, who had been driven into open 
rebellion, had the precious tree, which was quite unique in France, 
transported to his orangery at Versailles, where it remains in a highly 
flourishing state. The orange tree at the convent of S. Sabina, at 
Rome, dates from the year 1200. It is about thirty-three feet in 
height At Nice there was in 1789, according to Risso, a tree which 
usually bore upwards of 5,000 oranges, and was more than fifty feet 
high, with a trunk which it took two men to^grasp. 

The substance to which odoriferous plants owe the qualities 
which render them so useful at the toilet is a volatile oil. It happens 
sometimes that distinct oils exist in the same plant Let us take the 
Orange, for example. The essence drawn from the flowers of the 
Orange is very different from that furnished by the leaves. The 
essence furnished by the leaf differs again from that produced by 
the fhiit The volatile oil is contained in the vesicles or cells which 
pervade all its parts ; and so completely are these enclosed, that the 
plants may be dried without divesting them of the odorous principle, 
which still remains in the cavities. In other cases, particularly in 
the flowers, the essence is volatilised at the rate at which it is 
oroduced. 

The mode of extracting these essences varies according to their 
nature and condition. Some of them may be extracted by simple 
pressure. This may be done with the essential oils of the Citron and 
the Orange, which reside in the rind or envelope of the fruit. They 
are reduced to a pulp, adding water afterwards to the liquor produced 
by pressure, when the oil will swim on the surface. But the gi eater 
part of these essences are obtamed by distillation. This process is 
performed by placing the leaves, flowers, or fruits of plants, with a 
sufl[icient quantity of water, in an alembic or still. The essential oils 
only enter into ebullition at a higher temperature than water, since 
their point of ebullition rises to 343° F. Nevertheless, the vapour of 
the essential oils difluses itself in the steam which fills the alembic, 
which is condensed, and a new supply of steam succeeds, which in its 
turn is saturated with the vapour of the oil. In this manner we can 
explain the rapid and continued evaporation of oils which only enter 
into ebullition at 345^ F. in steam, which has itself only a temperature 
of 212® F. In order to increase the temperature of the water, marine 
salt, a solution of which boils at 228^ F., is added. This has the 
eflect of increasing the evaporation of the oil But the practice has 
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its disadvantages, and in order to prevent the plants fioui being 
burnt by coming into contact with the bottom of the still, it is usual 
to place in it a diaphragm pierced with holes, which supports the bed 
of leaves or flowers being distilled. The steam which is thus con- 
densed in the worm of the alembic is a mixture of water and essential 
oil, of which, however, the oil forms only a small part. In order to 
separate the two liquids, and secure the oil, a very ingeniously-con- 
ceived vase, known as the Florentine receiver^ is employed. This vase 
separates the oil from the water on the simple principle of their 
respective specific gravities. Oil is lighter than water, consequently 
it floats on the surface j and if the mixed liquid is received in a vase 
or jar having a siphon tube rising from the bottom, but whose highest 
part is placed at a lower level than that of the neck of the vase, as 
long as the united liquid flows from the still, the water will sink to 
the bottom of the receiver and flow off, while the oil will accumulate. 

The essential oils obtained by distillation from the Orange dissolve 
readily in fatty oils or alcohol, but very imperfectly in water. The 
condensed water, however, which passes over with the oil, is a true 
watery solution of the essences ; in short, orange-flower water. It is 
very subject to putrefaction, which is indicated by the appearance of 
flocculent flaky matter accumulating at the bottom of the vessel in 
which it is kept. But a large proportion of the essences used by the 
perfumer are not made by distillation at all ; they are extracted from 
plants through the agency of fat. At the season when the flowers 
are in bloom, clarified fat — generally lard— is melted in a water-bath, 
such as a double glue-pot, and as many flowers, such as those of 
Jasmine, Orange, or Rose, as it will saturate, are put into it. These 
are allowed to remain in contact with the flowers for twenty-fom 
hours, at a temperature just sufficient to keep the fat liquid. The 
fat is then strained off from the flowers. It is strongly scented, and 
the flowers have nearly lost their perfume. The same fat is melted 
again, and an equal quantity of fresh flowers is added, and allowed 
to remain in contact with it. The process being repeated, in all 
seven times, the fat, in the end, becomes very highly scented, and is 
ready for exportation as a “ pomade.” The same process is applicable 
to all plants abounding in essential oil. To obtain the spirituous 
essence or tincture, suitable as a perfume for the handkerchief, this 
pomade is macerated in spirit of wine, which dissolves from it the 
greater portion of its perfume oil ; what remains, however, is sufficient 
to render the grease a rich pomatum for the hair. This simple and 
perfect process is quite within the reach of the cottager, who may 
thus, even in England, make her own perfumes, and those, too, of R 
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very superior quality — far better, in fact, than can be obtained by 
distillation. Fat has wonderful powers as an absorbent, as any lady 
having a greenhouse full of strongly-scented plants may prove. Let 
her suspend glass plates, smeared with inodorous fat, in the vicinity 
of her scented flowers, and they will be found to absorb no small 
portion of the perfume. 

The AMYRiDACEiE are trees and shrubs abounding in balsamic 
resins, and having all the appearance of Oranges, even to their dotted 
leaves, but the fruit forms a shell whose husk eventually splits into 
valve-like segments. The few known species are natives of tropical 
India, Africa, and America. The fraitkincense of Arabia is said to 
be the produce of Boswellia serrata. The Balsamodendron Myrrha^ 
a dwarf shrub of Arabia, yields the myrrh of Mecca ; and most plants 
of the order yield resins and balsams of great commercial and 
officinal value. 

The AifACARDiACEiE include the Cashews. Fistachia vera^ a 
tree fifteen feet high, originally from Syria, yields the fruit so 
much esteemed as the Pistachio Nut. Gum mastic is drawn from 
P. Lmtiscus. The leaves of Rhus coriaria (the Sumach) are used for 
tanning. The order generally yields resinous products of consider- 
able commercial value. 

The RuTACEiE agree with the Aurantiaceae in having dotted 
leaves, definite stamens, and a fleshy disc. The plants of this order 
emit an offensive odour from the glands which cover them. In the 
case of some of the genus Dictamnus the glands are filled with 
volatile oil, and in hot weather the surrounding atmosphere becomes 
so charged with it that a light coming in contact will inflame the air. 

The XANTHOXYLACELffi are tropical plants, mostly of America, 
and all possess in various degrees aromatic and pungent properties. 

“ The SiMARUBACEA, or Quassias, are known,'* says A. de Jussieu, 
“ from all the rutaceous plants, by the co-existence of these characters 
— ^namely, ovaries with but one ovule ; indehiscent drupes, exalbu- 
minous seeds, a membranous integument to the embryo, and by the 
radicle being retracted within thick cotyledons.” The plants of the 
order are intensely bitter — so bitter that the larva of a species of 
FtinuSy which attacked other dried specimens, refused to attack 
Simaruha versicolor. 

Alliance XIX. — Geraniales. 

Flowers monodichlamydeous, s)mametrical; placentas axile; calyx 
imbricated ; corolla twisted ; stamens definite ; embryo with little or 
no albumen. 
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Ftoweni jymmetrical ; stylet distinct ; carpels longer than the torus ; seeds') 
Hith little or no albumen. ^ J 

Flowers regular, unsymmetrical, with a permanent cup-like involucre ; ) 

stamens monadelphues ; albumen abundant. J 

Flowers symmetrical , styles distinct, carpels longer than the torus,) 
seeds with abundant albumen S 

Flowers very irregular and unsymmeti ical, without an involucre , stamens ) 
distinct , seeds exalbummous J 

Flowers usually symmetrical ; styles and carpels combined round a long) 
beaked torus. J 


I. Linacese 
II. Chlaenacem. 

III. Oxalidacex 

IV. Balsaminaceae. 
V. Geraniacea:. 


The LiNACEiE, or Flaxes, are a small order of annual plants, 
useful alike for their fibre, the tenacity of which renders it invaluable, 
and their seeds, which yield by expression the linseed-oil of com- 
merce. Their leaves are alternate, free from all trace of volatile 
secretions, and destitute of stipules ; the stem incapable of disarti- 
culation. The plants of the order are distributed throughout the 
temperate regions of the earth, particularly along the shores of the 
Mediterranean, in Europe and Africa ; but the flax-plant (Ltnum 
usitatissimum) is supposed to be a native of the great plateau of 
Upper Asia, whence it was introduced into Europe. It is this 
which furnishes man with his first and last clothing. From the time 
of Moses it was cultivated on a great scale in the plains of Egypt ; 
under the Roman emperors the Egyptians were renowned for their 
linen fabrics. It soon spread over France, Germany, and other 
European countries, but in oui times it has been most fully 
developed in Holland, Belgium, and the North of France. In 
Britain it seems to have become the speciality of the North of 
Ireland. It is the only species of the order cultivated, and is much 
more delicate in appearance than the Cannabis^ or Hemp-plant. 
It branches out towards the summit, and carries its alternate 
leaves at an acute angle. Its flowers are of fine blue ; the fruit a 
capsule containing ten small seeds. When the plant becomes 
yellowish, and its capsules begin to open and its leaves to fall, which 
usually happens at the end of June, it is at its maturity. It is 
gathered by tearing it up by the roots, and laid on the earth \ after 
twenty-four hours it is bound up into small bundles, which are placed 
on end to dry. In preparing the fibre, it is placed under water for a 
sufficient time to destroy the non-textile part of the st^m by a species 
of fermentation or decomposition. 

The Chlaenace^ are all natives of Madagascar, of whose uses 
little is known, but they present some curious anomalies to the 
botanist, along with remarkably showy flowers, usually red in colour, 
borne in racemes or panicles. 

The OxAUPACE^ or Wood Sorrels, sometimes arranged among 
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the Crane’s-bills, have regular flowers, beakless fruit, albuminous 
seeds, and a general tendency to form compound leaves. They are 
plentiful in tropical and temperate America, and the Cape of Gk>od 
Hope, but thinly diffused in colder regions. Almost all the species 
are distinguished by acidity, owing to the presence of oxalic acid. 
Some are bitter and stimulating. The tubers of some contain a 
considerable quantity of starch. The species best known to us is 
the common Wood Sorrel {Oxalis Acetoselia)^ abundant in the moist 
and shady woods in this and other European countries ; it is one of 
the most elegant of our wild flowers, and the grateful acid of its 
leaves is well known. It was called of old, Allelujah, and Cuckoo’s 
Meat, because, says old Gerarde, “when it springeth forth, the 
Cuckoo singeth most ; at which time also Allelujahs were wont to 
be sung in our churches.” 

'Die BalsaminacevE are best known by the Impatiens Balsamim 
of floriculture ; they are natives of India especially, and are remark- 
able for their unsymmetrical flowers. The nature of the parts which 
constitute this irregularity has been much discussed by botanists. 
“According to Roper and others,” says Dr. Lindley, “two mem- 
branous external scales and a spur alone belong to the calyx, ot 
whic'h the two other sepals are usually deficient on that side of the 
flower which is opposite the spur ; on the other hand, the corolla 
consists of a large upper or back piece, and of two lateral inner 
wings, each of which consists of two petals.” Kunth considers the 
large back piece of the flower to be composed of two sepals, and 
together with the spur and exterior scales to form a five-leaved calyx, 
while he finds in the innermost parts a corolla of four petals united 
in pairs, and he assumes the fifth petal to be abortive. 

The GERANiACEiE, Crane’s-bills, Geraniums, and Pelargoniums, 
form perhaps the most popular group of plants of the whole vege- 
table world. They are herbaceous, soft, or tumid stemmed plants ; 
the young stems jointed, and separable at the joints ; the leaves 
opposite in the upper part, and often alternate. 

The long beak-like torus, round which the carpels are arranged, 
and the membranous stipules at the joints are the true marks of the 
order. The Pelargoniums are chiefly natives of the Cape of Good 
Hope ; the Geraniums and Erodiums, of Europe, North America, 
and Northern Asia. 

In order to give the reader some idea of this interesting family, 
of which we meet with examples at every turn, whether we happen 
to be in town or country, in field or garden, let us examine in 
succession the genera. Geranium^ Erodium^ and Pelargonium. 



GBRAmALF.S, 


439 


The Geraniums^ or Crane’s-bills, have a calyx with five sepals, a 
hypogynous corolla with five free petals, and an androecium com- 
posed of ten stamens, five of which are large and five small. The 
latter are exterior and opposite to the petals ; the larger stamens 
have a nectarous gland at their base. The pistil is composed of an 
ovary with five cells, surmounted by a style, dividing into five 



Fig: 4*3 — Herb Robert {Gnantum Rohertinnuni) 


stigmatic branches. Each cell of the ovary contains two ovules. 
The fruit is a capsule with five cells, each containing by abortion 
only one seed, and separating, as it were by a spring detached from 
the central axis, from the base to the summit. Under its integu- 
ments the seed encloses an embryo without albumen, the flexuous 
cotyledons of which are fitted into one another. Herb Robert 
ifieranium Robertianufn)^ Fig. 413, is frequently met with in hedge- 
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rows, shaded places, and on old walls. It flourishes in the months 
of April to August, and exhales a strong odour. This plant, which 
was once used in medicine, is an annual, with a diffused, branch- 
ing, ascending, or straight stem, often of a reddish colour. It is 
coated with long, shaggy, patulous hairs, glandular at their summit. 
The leaves are divided into three to five petioled segments. The 

peduncles are longer than 
the leaves. The petals are 
purple in colour, veined with 
white. 

The Erodiiim, or StorVs- 
bill, one species of which, 
the Hemlock Stork’s-bill 
{E. cicutarium), Fig. 414, 
with pinnate leaves, is very 
common in all sandy places, 
has a corolla and calyx like 
the Geranium ; but of the 
ten stamens five are abor- 
tive. These are small, with 
flattened filaments, destitute 
of anthers, and are opposite 
to the petals in the exterior 
whorl. 

Pelargonium is particu- 
larly remarkable from the 
irregularity of the flowers. 
In the calyx the posterior 
sepal is prolonged at its base 
by a spur, which is straight, 
hollow, and adhering to the 
Fig. 414.— Stork’s-bui {Erodium cicutarium). pcduncle. The corolla gene- 
rally bears unequal petals. 
The upper two are often largest, the other three differ from each 
other. As to the androecium, whilst in the Erodium the exterior 
Verticil is completely abortive, in the Pelargonium, on the contrary, 
only three of the stamens of this verticil are sterile. The Pelargo- 
niums are indigenous to the Cape of Good Hope. They contain a 
volatile oil, which gives them a strong odour, sometimes anything 
but agreeable, which is only redeemed by their beauty of form and 
colour. A great number of species are cultivated, to which horti- 
culture has ^ded innumerable varieties. Amongst others, we may 
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men^on Pelargonium zonale^ the leaves of which are marked with 
a brownish band, and the petals of which are red or reddish-rose- 
coloured, or whitish ; Pelargonium inquinans^ the viscous leaves of 
which stain the fingers with brown, and the petals of which are scarlet 
or flesh-coloured ; and Pelargonium odoratissimum. 


Alliance XX — Silenales. 

Flowers monodichlamydeous ; placenta free, central; embryo 
curved round a mealy albumen ; pistil syncarpous. 

Flowers dichUmydeous, symmetrical : corolla conspicuous ; ovules 
amj^tropal ; leaves opposite, exstipulate. 

Flowers dichlamydcous, symmetrical : corolla rudimentary , ovules 
am^itropal ; stipules scanous. 

Flowers dichlamydeous, unsymmetrical ; sepals a ; petals 5, con- 
spicuous , ovules amphitropal ; leaves alternate, succulent. 

Flowers monochlamydeous ; perianth often petaloid ; ovules ortho- 
tropal 

The CARYOPHYLLACEiE as a group possess, with the exception of 
the Pinks and Carnations, little general interest; the beauty of 
form, rich colouring, and aromatic fragrance of the flowers, render 
these individuals of the family very general favourites. The order 
has been divided into — 

Alsinea, which have a polysepalous calyx; they are chiefly 
weeds, the best known being the common Chickweed (Stellaria 
media), of which birds are so fond. 

Silefieoe, which have a gamosepalous calyx ; they contain the 
Pinks, Carnations, and many popular plants. 

The Pinks are herbaceous plants ; the stem branching into forks, 
with tumid joints; the leaves simple, opposite, entire; the calyx 
tubular with five, sometimes four teeth, and supplied at its base with 
two or several bracts. The corolla is composed of five free hypo- 
gynous petals, with lengthened linear claws, and crenulate dentate 
limbs. The stamens are double the number of the petals, their 
anthers bilocular, and attached dorsally. The pistil is composed of 
a unilocular ovaiy, enclosing a great number of curved ovules, and 
surmounted by two very slight styles. The fruit is capsular, opening 
at the summit by double the number of valves there are styles. 

Many hundred varieties, of great beauty are cultivated as florists* 
flowers. To grow them in perfection is quite a speciality in cultiva- 
tion. The Carnation {Dianthus Caryophyllus) has red, rose-coloured, 
or white flowers, sometimes variegated or double. The qualities of 


I I. Caryophyllaceae 
] II. Illcccbraccae. 

I III. Portulacea. 

^ IV. Folygonaceae. 
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the Clove Gill)rflower, as it is sometimes also called from its spice- 
like odour, are sung by Chaucer : — 

“Ther springen herbes, grete and small, 

The licoris and the stetewall, 

And many a clove giliflore, 

to put m ale, 

Whether it be moist or stale,” 

whence another of its popular names, “ Sops in Wine.’* 

The Sweet William {fiian- 
thus barbatm) has the flowers 
in compact tufts, and protected 
by slight and pointed bracts, of 
the same length as the tube of 
the calyx. The Pink (Dianthus 
plumarius') has very straight 
barbate petals, which are sweet- 
scented, and of a pale rose 
colour, much varied by culti- 
vation. Rousseau says in one 
of his letters ; “ Have you seen 
the Dianthus superbus ) At all 
events I will forward you one. 
It is really a most beautiful 
flower, with a sweet though 
somewhat faint odour. I can 
collect the seed very easily, for 
it grows in great abundance in 
a meadow which is just under 
my windows. Only the horses 
of the sun should be suffered 
to pasture on such plants as 
these.*’ 

Amongst other species be- 
longing to the family of the 
Caryophyllaceoi we will mention 
the following: — the Soapwort 
{Sapanaria offidnalis\ an indi- 
genous plant, the roots of which 
Fig. 4x5 — Canuition (DmniAfts caryofhyiiHt). contain a soft, gummy, resinous 

matter, which makes a lather 
like soap in water, and to which sudorific medicinal properties ^e 
attributed ; many extremely beautiful species of Lychnis \ L, dioica^ 
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which the traveller frequently meets with by the wayside; L. 
J^los^culiy or Ragged Robin, the red petals of which are deeply cut. 
and which ornaments our fields in the spring-time; Agrostmma 
coronarta^ the Rose Campion, a garden plant with purple flowers and 
whitish downy stem ; the Com Cockle {Agrostemma Githago\ which 
abounds too often in our harvest-fields. 

To the PoLYGONACEiE belong Buckwheat {Polygonum FagopyrunC)^ 
Figs. 13 1 and 226, and the different species of Rhubarb {Rheum), 


Alliance XXI. — ^Chenopodales. 

Flowers inconspicuous, monochlamydeous ; placenta free, 
central ; embryo external, curved or applied to the surface of a little 
mealy or horny albumen. 


Perianth monophyllous ; base of the tube finally indurated, and forming') 
a smmous pericarp } 

Perianth polyphyllous ; stamens alternating with perianth segments, or) 
indefinite ; carpels, several or one > 

Perianth polyphyllous, or nearly so ; stamens opposite perianth seg- ) 
ments ; anthers often one-celled ; ovary single, often several-seeded. i 
Perianth polyphyllous ; stamens opposite penanth segments ; anthers') 
two-celled , ovary single, silways one-seeded. } 


I. Nyctaginacee. 
II. Phytolaccacex. 

III. Amarantacesc. 

IV. Chenopodlaccs 


The group is of little general interest. NvcTAGiNACEiE are 
natives of the warmer parts of either hemisphere. Phytolaccace/e 
are natives of inter-tropical America, Africa, and India. Amaran- 
TACEiE are most frequently natives of the tropics ; a few are natives 
of Europe, and a considerable number of Australia. Chenopodiace^ 
include many of our vegetables, as Spanish Orach, the Spinach 
{Spinacia oleracea), and the well-known field Beet and Mangold- 
wurzeL 


Alliance XXII. — Piperales. 

Flowers achlamydeous, embryo minute, either external, or just 
within the surface of a large quantity of mealy albumen. 


Carpel solitary ; ovule erect : leaves opposite or alternate . • • , . I Piperaceae. 

Carpel solitary ; ovule suspended ; leaves opposite II. Cnloranthaceae 

Carpels several, distinct ; ovule erect ; leaves alternate 111. Saururaceae. 


The first are exclusively confined to tropical regions, common in 
America and the Indian Archipelago, and several species exist at 
the Cape of Good Hope. Chloranthace^ are also natives of 
the hottest parts of India, America, and the West Indies. The 
Saururacr® agree in habit with the Peppers, but differ in the 
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the Clove Gillyflower, as it is sometimes also called from its spice- 
like odour, are sung by Chaucer : — 

“Ther spri^en herbes, grete and small, 

The licoris and the stetewall, 

And many a clove giliflore, 

to put m ale, 

^Vhether it be moist or stale,” 

whence another of its popular names, “ Sops in Wine/’ 

The Sweet William {Dian^ 
thus harbatus) has the flowers 
in compact tufts, and protected 
by slight and pointed bracts, of 
the same len^h as the tube of 
the calyx. The Pink [Dianthus 
piimarius) has very straight 
barbate petals, which are sweet- 
scented, and of a pale rose 
colour, much varied by culti- 
vation. Rousseau says in one 
of his letters : Have you seen 
the Dianthus superbus t At all 
events I will forward you one. 
It is really a most beautiful 
flower, with a sweet though 
somewhat faint odour. 1 can 
collect the seed very easily, for 
it grows in great abundance in 
a meadow which is just under 
my windows. Only the horses 
of the sun should be suffered 
to pasture on such plants as 
these.” 

Amongst other species be- 
longing to the family of the 
Caryophylkuece we will mention 
the following: — the Soapwort 
{Saponaria qffidmHs)^ an indi- 
genous plant, the roots of which 

Fig 4 x 5 .— Carnation {Dianthus Caryopkyllus), contain a SOft, gUmmy, resinOUS 

matter, which makes a lather 
like soap in water, and to which sudorific medicinal properties are 
attributed ; many extremely beautiful species of Lychnis \ L, dioica^ 
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which the traveller frequently meets with by the wayside j L. 
Flos-cucuH^ or Ragged Robin, the red petals of which are deeply cut, 
and which ornaments our fields in the spring-time ; Agrostemma 
coronaria^ the Rose Campion, a garden plant with purple flowers and 
whitish downy stem ; the Com Cockle (Agrostemma Githago\ which 
abounds too often in our harvest-fields. 

To the Polygon ACE iE belong 'h\x(^\it2X(Polygonum Fagopyrum)^ 
Figs. 13 1 and 226, and the different species of Rliubarb (Rhetm). 


Alliance XXI. — Chenopodales. 


Flowers inconsiDicuous, monochlamydeous ; placenta free, 
central ; embryo external, curved or applied to the surface of a little 
mealy or horny albumen. 


1 . Nyctaginacese. 


Perianth monophyllous ; base of the tube finally indurated, and forming') 
a spunous pericarp } 

Perianth polypnyllous : stamens alternating with perianth segments, or ) t j 
indefinite ; carpels, several or one. i 

Perianth polyphyllous, or nearly so; stamens opi>osite perianth seg-^TT* 
ments ; anthers often one-celled , ovary single, often several-seeded i Amarantace*. 

Perianth polyphyllous ; stamens opposite perianth segments ; anthers > tv 

two-ceUed; ova^ single, always one-^?ded. ^ j IV. Chenopodiacca 


The group is of little general interest. NvcTAGiNACEiE are 
natives of the warmer parts of either hemisphere. PHYXOLACCACEiE 
are natives of inter-tropical America, Africa, and India. Amaran- 
TACEiE are most frequently natives of the tropics ; a few are natives 
of Europe, and a considerable number of Australia. Chenopodiace^e 
include many of our vegetables, as Spanish Orach, the Spinach 
(Spinacia oleracea), and the well-known field Beet and Mangold- 
wurzeL 


Alliance XXIL — Piperales. 

Flowers achlamydeous, embryo minute, either external, or just 
within the surface of a large quantity of mealy albumen. 


Carpel solitary ; ovule erect ; leaves opposite or alternate , • • • . I Piperacez. 

Carpel solitary ; ovule suspended ; leaves opposite II, Cnloranthacez 

Carpels severm, distinct ; ovule erect ; leaves alternate ...... 111. Saururacez. 


The first are exclusively confined to tropical regions, common in 
America and the Indian Archipelago, and several species exist at 
the Cape of Good Hope. Chloranthace^ are also natives of 
the hottest parts of India, America, and the West Indies. The 
Saururace.® agree in habit with the Peppers, but differ in the 
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being found at the Cape of Good Hope and adjacent regions, and 
New Holland ; wherever the shores of Australia have been explored, 
the Proteaceous plants have been found ; the great proportion of the 
order existing there in the same latitude as the Cape of Good Hope. 
On the south-east coast it forms the chief feature in the vegetation. 
Grevil/eaj named by Dr. Brown in honour of the Hon. Charles Francis 
Greville, is numerous in species there. Species of Hakea and Banksia 
‘-the later genus named in honour of Sir Joseph Banks — are equally 
numerous. 

The LAURACEiE are trees sometimes of great size, distinguished 
from nearly all incomplete apetalous dicotyledons by the dehiscence 
of their anthers. Their habitat is cool places in the tropics of either 
hemisphere. Laurus nohilis is the only species found in a wild state 
in Europe. The species are all more or less aromatic and fragrant ; 
some are valuable for their timber ; others bear fruit like the nutmeg. 
Some yield fixed and essential oils, and camphor. Cinnamon and 
cassia are well-known products of the order from the hottest parts of 
Asia, the former being produced from Cinnamomum zey/anicum. 
Among the timber trees of the order is the Greenheart of Demerara 
(Nectandru Rodicd), 

The Cassythace®, foimd in the hottest parts of the world only, 
are parasitic plants, resembling the Dodders. Their structure is 
nearly that of Laurels, the difference being in the fruit, which in 
Cassytha is enclosed in a berried calyx. Little is known of their 
properties or uses. 

Alliance XXV. — Rosales. 


Flowers monodichlamydeous ; carpels more or less distinct; 
placentas sutural ; seeds definite ; corolla, if present, polypetalous ; 
embryo amygdaloid, with little or no albumen. 


Sepals and petals indefinite and similar ; cotyledons convolute . . . 
Flowers papilionaceous or regular ; stamens usually definite ; carpel 'I 

sin^e. S 

Flowers regular ; stamens usually indefinite ; carpels one or many . , 


I. CalycanthacesB. 
11. Leguminosse. 
III. Rosacese. 


The Calycanthacel® are well known in the garden for their 
delicious fragrance and for their chocolate-coloured flowers. These 
have an imbricated calyx and corolla which pass insensibly into each 
other, combining at the base into a thick fleshy tube, and a number 
of perigynous stamens with adnate anthers and projecting connective. 
Their wood presents four imperfect centres with concentric circles to 
each, lying at equal distances from the bark, which gives a square 
form to die circumference. Chimonanthus fragrans is called the 
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Japan Allspice ; and the bark of Calycantkus floridus is sometimes 
used as a substitute for cinnamon. 

The LEGUMiNOSyE form an extensive natural order, consisting of 
herbaceous plants, shrubs, and great trees, extremely variable in 
appearance. There are between six and seven thousand known 
species. Their most common feature is to have what are called 
papilionaceous flowers, which are readily recognisable, and leguminous 
fruit ; although these characters do not always exist throughout the 
order, in some cases a kind of drupe taking its place, while the 
Mimosese have regular flowers and indefinitely hypogynous stamens. 



Fig. 4i6.-rThe Bean 

A, embryo, with the seed coat removed. B, embiyo nunus one cotyledon, r, radicle. 
c, cotyledon ; a, point of seinradon of cotyledon , plumule. 


The normal fruit of the Leguminosae, however, may be considered 
a Le^me, namely, a dry simple carpel, with a suture along both its 
margins, which opens at maturity into two valves. 

This vast assemblage of plants has been subdivided into three 
sub-orders : — 


Corolla papilionaceous, imbricate in the bud, odd petal exterior . . I Papihonaceae. 

Corolla imoricate in the bud, odd petal interior II Cassalpimea:. 

Corolla valvate III. Mimosea:. 


The False Acacia, or Robinia {Robinia pseud-Acacid)^ which will 
serve us as a type of the PapilionacetBy was derived originally from 
North America. It was first cultivated in France by Robin in the 
year i6oi. It is a tree of great size, with a rounded crown and 
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spreading branches ; its russet bark is marked with deep longitudinal 
crevices j its branches are supi)Iied with spines in the shape of strong 
prickles representing the stipules ; its leaves are composed of nu- 
merous oblong 



Fig. 417.— Branch and flower of Robinia pseud~ Acacia. 


leaflets ; and 
its white and 
very odorous 
flowers are dis- 
posed in well- 
furnished hang- 
ing bunches 
(Fig. 417). 

In the flower 
of the Robinia 
the calyx is 
nearly campa- 
nulate, almost 
bilabiate, the 
upper lip trun- 
cate, or emargi- 
nate, the lower 
lip trifid. The 
corolla is com- 
posed of five 
petals. Ac- 
cording to the 
expression used 
by botanists, 
It is said to 
De “papiliona- 
ceous.” That ' 
part of the 
eorolla of the 
flower which 


is called the 


“ standard” — that is, the fifth petal — is orbicular in shape ; spreading 
backward, and scarcely extending beyond the “wings,” which are 
free ; and the “ carina,” formed by the two anterior petals, is 
pointed. The stamens are ten in number, of which nine form one 
bundle, leaving one free. The unilocular ovary encloses a score 
of ovules ; the style is slender, and the stigma obtuse. The fruit, 
which forms an important character in this family, is a pod; the 
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seeds are of a compressed ovoid shape, shiny, and of a daik colour, 
and enclose an embryo without albumen. 

Amongst the PapilionacecR a great number of species may be 
enumerated as plants of interest and usefulness to man; Baptisia 
tinctorial the Wild Indigo, a bush of the United States, three feet 
high, yields a pale blue colouring matter, resembling indigo of an 
inferior kind; Bengal Hemp, the produce of Crotalaria jtincca ; 
Lupines ; the beautiful yellow-flowering Gorse, Furze, or Whin ( Ulex 
europceuSy of which Linnaeus preserved a plant in his greenhouse at 
Upsal ; the Spanish Broom {Spartium juncmm), which yields a 
delicate fibre from which a fine linen-like cloth is made ; the 
common yellow-flowered Broom (Cytisus scoparius\ and the graceful 
Laburnum (C. Laburnum) \ the Lucern {Medicago sativa); ' the 
Trefoil {M. Lupulina) ; different species of Melilot {Melilotus ) ; 
the Clovers {Trifolium), valuable in agriculture; the Indigo-plant 
{Indigofera tmctoria)\ the common Liquorice {Glycyrrhiza glabra) \ 
the ornamental Bastard Acacia or Locust-tree {Robinia pseud- 
ocode^ ; the Astragalus, from which the gum tragacanth of com- 
merce is obtained; the Bean (Foba vulgaris), from which the 
Beans have been derived (Fig. 416) ; the Peas {Fisum 
.,nw) ; the Lentils {Eroum Lens) ; the Tares or Vetches ( Vida 
saliva)) the Everlasting Pea {Lathyrus latifolius)) the Sweet Pea, 
so fragrant and graceful ; the Ground-nut of America, the seed of 
Arachis hypogcea ; Adesmia balsamifera, better known as the Jarella- 
Jant of Chili, which bear flowers of great beauty ; the Moving- 
plant of Bengal {Desmodium gyrans); the French Honeysuckle 
{Hedysarum coronarium) ; Sainfoin, the well-known fodder plant ; 
Clitoria ternatea, of which the root is said to be a cure for croup ; 
Soja hispida, a plant of Japan, from which soy is prepared ; the Ox- 
eye Bean {Mucuna urens)) the Coral-tree {Erythrina umbrosa), 
grown in the Caraccas and Trinidad for shading the young chocolate 
plantations ; the Dhak-tree of India {Butea frondosa), from which 
Bengal kino, or butea gum, is drawn (Indian kino is the inspissated 
juice of Pterocarpus Marsupium, a native of Coromandel) ; the 
Scarlet Runner {Phaseolus multiflorus), which is at once a beautiful 
ornament to our gardens and yields a useful vegetable for the table ; 
the Dwarf Kidney Beans and Haricots ; the Cabbage-tree {Andira 
inermis) ; the Tonquin Bean, which is the seed of Diptents odorata; 
Balsam of Peru is supposed to be extracted from Myrospermum 
Peruiferum, and Balsam of Tolu from M. Toluiferum; Virgilia 
. capensis, a handsome tree; the Judas-tree {Cerds siliquastrum), 

l*he sub-order Ccesalpiniea includes many ropdicinal plants, as 

p 



450 


THB VBGETABLB WORUK 


the Nicker- tree {GuUandina bonduc\ useful in intermittent fevers, the 
seeds of which are used as beads and marbles ; Brazil-wood of com- 
merce {Casalpinia braziliensis) is a tree of Sati Domingo, twenty 
feet high ; HcBmatoxylon campechianum yields the logwood dye ; 
Tamarindus indica^ a large spreading tree of sixty feet, yields the 
well-known tamarind; the true Officinal Senna is the produce of 
Cassia lanceolata; C, obovata is the Alexandria Senna; Cassia fistula^ 
a tree forty or fifty feet high, produces pods upwards of a foot in 
length, whose mucilage is cathartic ; the wood of Aloexylun agallochum 
is much esteemed for its fragrant odour, this is the Aloe-wood of the 
East ; Gum Anim^ is produced by HymencBa Courbaril^ a lofty tree of 
South America; the copal of Mexico is produced by some allied 
species ; the bark oi^Bauhinia racemosa is used to make ropes, it is 
a climbing tree, known in India as the Maloo Creeper, which hangs 
in elegant festoons from the top of the loftiest trees, “ which one is 
surprised,’^ says Dr. Royle, “ from the distance of its roots from the 
stems, how it could reach ; ” Amherstia nobllis is a Burmese tree 
thirty to forty feet high, which, “ when in flower,” as Dr. Wallich tells 
us, “is profusely ornamented with pendulous racemes of large 
vermilion-coloured blossoms, forming objects of beauty uneq’ 
in the Indian Flora ;” the cam-wood of commerce is the produce of 
Baphia nitida, an African tree of fifty or sixty feet high. 

Amongst the Mimosecs may be mentioned, Erythrophleum guineense^ 
an inunense tree of Guinea, growing a hundred feet high, called the 
Ordeal-tree, the juice being used by the natives as an ordeal of 
guilt or innocence ; the Nitta-tree (Parkia africana), a large tree of 
Western Africa, where the seeds are roasted and used as a condi- 
ment, the pulp of the pods surrounding the seeds is sweet and 
farinaceous — a pleasant drink, and sometimes a sweetmeat, is made 
from it; Adenanihera pavonina is a gigantic tree one hundred feet 
high, its timber is valued for its solidity, ^d its scarlet highly 
polished seeds are used for personal decorations ; several kinds of 
Prosopis yield edible fruits; Gum arabic is the produce of several 
species of Acacia^ the most important being A. vera and A, arahica; 
A, melanoxylon^ produces Black Wood, a liard, close-grained, dark, 
and richly-veined cabinet-wood of Australia, much used by the 
colonists ; the pods of Castanospermum ausiralt contain four seeds 
as large as a Spanish chestnut, which are eaten by the natives of 
Moreton Bay ; Brya ebmus^ a small tree, supplies Jamaica Ebony, 
its slender branches are flexible, and used as riding switches in 
the West Indies, where it was formerly used to punish refractory 
slaves. 
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The RosACEiE is a large family, of which the number of species is 
variously estimated at from i,ooo to 1,500 species. It is divided 
into the following well-marked sub-orders : — 

Carpel single ; style basilar , fruit drupaceous : seed erect .... T Chrysobalancae. 

Carpel single , style terminal : fruit drupaceous ; seeds suspended . . II. Drupaceau 

Carpels one— five, spuriously syncarpous, and adherent to calyx ? itt 
tube : styles terminal J romace*. 

Carpels single 6r indefinite, not adherent to calyx tube ; styles lateral IV. Rosea; 

^ ^F lowers apetalous, often diclinous , carpel single j style terminal, often | y gm^gm^yrbeae. 

The Chrysobalaneie are exclusively natives of the tropics of 
Africa and America, and prob- 
ably of the Indian forests. They 
are Stone-fruits, the drupes of 
many of which are edible. 

The sub-order Driipacecs. 
includes the Almond, Peach, 

Nectarine, Apricot, Plum, and 
Cherry; fruits which are pro- 
.through the whole of 
Europe, Asia, and America. 

The Almond {Amygdalus 
communis) may be taken as the 
type. This tree, whose native 
country is unknown, although it 
is probably Central Asia, is now 
cultivated throughout the whole 
of Europe. Its branches are 
elongated, smooth, green, and 
slightly glaucous ; the leaves are 
alternate, lanceolate, and serru- 
late. The flowers appear before the leaves; they are large and 
solitary, or in pairs along the branches. A hollowed receptacle in 
the shape of a cup, bears upon its edges five sepals, five petals, and 
from fifteen to thirty stamens, sheltering a sessile unilocular ovary, 
containing two collateral anatropal ovules suspended at the summit 
of. its single cavity. It is surmounted by a terminal style. The 
fhiit is a compressed oblong drupe, with fibrous coriaceous dry flesh, 
opening irregularly. Its stone is rugose, creviced, and hard ; it 
generally encloses only a single ovule, by reason of the abortion of 
the other. There are two varieties of the Almond; the seeds of 
one are sweet, of the other bitter. 

The Peach {Amygdalus persica) only differs essentially from 



Fig. 418 — Blossom of the Peach. 
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die Almond in its fruit, the flesh of which is thick and succu- 
lent ; and in the structure of its stone, which is furrowed with deep 
anfractuosities. This species, originally probably from Persia, pre- 
sents three interesting varieties. In the first two the fhiit is downy, 
in the third smooth. The first variety has firm flesh adhering to its 
nucleus ; it comprehends the various kinds of Clingstone Peach. In 
the second variety the flesh is melting and easily detached from the 
stone. The third variety, distinguished from the two preceding by its 
skin, which is smooth and not downy, comprehends the different 
kinds of Nectarine. 

Of the genus Prunus, the flowers present characteristics nearly 
identical with those of the genus Aniygdalus, but it differs in the 
structure of the stone, which is not wrinkled or punctured, but is 
comparatively smooth. It comprehends the Apricot, Plum, and 
Cherry. 

The Apricot {Prunus armmiaca) has a velvety drupe j it is of 
middle size, and has rotund leaves, nearly in the shape of a heart, 
terminating in a point, and dentate. The flowers are white, and 
disposed in little clusters very close together at the upper part of 
the branches. This tree is probably a native of Armenia...*»J%ai 
may mention, among the varieties cultivated in France, the Early 
Apricot, the fiuit of which is of a yellowish colour, small in size, 
with a firm and rather bitter saffron-coloured flesh. The Angoumois 
Apricot is of middle size, and the flesh is red and fragrant. The 
Peach-Apricot is the largest of all ; the flesh is yellow, melting, and 
of a peculiar flavour. 

The Common Plum is a fine branching tree, of from ten to twenty 
feet in height, with spreading branches, elliptical, sharp, crenulate, 
and dentate leaves. Its flowers are white, and appear before the 
leaves. It is often met with in hedges and on the borders of woods, 
but never in the interior of forests. This fact leads to the supposition 
that it is not indigenous. The Bullace (Prunus insifitia) is a shrub 
of fi:om six to ten feet in height, sometimes with prickly spines. It 
is found in the same situation as the last mentioned. The most 
esteemed varieties of the Plum appear to have come from the East, 
probably from Damascus. The number of the varieties is very 
considerable. Some have a round yellow fruit, as in the Golden 
Drop ; in others the fruit is round, green, shaded with purple, like 
the Green Gage ; in others, again, it is oval and globular, bluish 
or violet coloured, as in the Damson ; in others it is nearly round, 
and the, colour of wax, like the Yellow Magnum Bonum. 

The Cherry-tree (Prunus Cerasus) bears a fruit (a drupe) with 
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a smooth surface, without glaucous efflorescence. It is a rather tall 
tree, with straight cylindrical trunk, covered with a smooth and 
shiny bark. Its leaves are ovate, sharp, and dentate. The flowers 
are white, and in umbels. The fruit of the Wild or Bird Cherry- 
tree {Prunus avium) is used in the manufacture of cherry-water 
{kirsc/Mvasser) and of ratafia. The Bigarreaii Cherry is very 
nearly allied to it, and has large red or yellow heart-shaped fruit 
(white-heart cherries), the 
flesh of which is with diffi- 
culty separated from the 
stone. 

In the sub-order Poma- 
cece we have the Apples, 

Pears, Quinces, Medlars, 
and other fleshy fruits 
whose flowers have in- 
definite stamens inserted 
in a ring, in the throat of 
the calyx (Fig. 419) ; the 
flowers, white or pink \ the 
carpels adherent to the 
side of the ultimately 
fleshy calyx tube ; the 
endocarp cartilaginous. 

The Pomacecp. are found 
plentifully in N orthem ir^. 419.— Blossom of Pear (JPyrus communis), 

Asia, Europe, and North 

America ; they are rare in Mexico, unknown in Africa, except on the 
northern shore, and are entirely unknown in the southern hemisphere. 
Malic acid is contained in considerable quantities in the Apple and 
the Mountain Ash {Pyrus Auaiparid)) prussic acid occurs in the 
seeds of most of the species, and even abundantly in some. 

The Apple-blossom has a calyx with five lobes ; a corolla with 
five nearly orbicular spreading petals ; and a large number of stamens. 
The ovary is inferior, and generally presents five cells, with two 
collateral ascending and anatropal ovules; it has five free styles 
slightly coherent at their base. In the Pear {Pyrus communis) the 
fruit is nearly conical, not umbilicate at its base ; the flesh is sweet, 
and towards the heart presents stony grains. In the Apple (jP. 
Malm) the fruit is generally globular, always umbilicate at the base ; 
the endocarp is cartilaginous, like that of the Pear ; the flesh is 
acid, and never gritty. The Wild Apple grows spontaneously in 
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Fig 420 — E\ tenor ind 55cction of Fruit of Pynts Malnt 
Cy remains of fimb of cal\\ , »/, remains of stamens , /c, calyx tube , pe, epicarp • 
w/, mesocarp , e, endocarp , j, seed. 


ajl European forests. Its rounded head is broader than it is high ; 
leaves are ovate, dentate, acute, more or less downy on their 
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lower face; its large red or white flowers form a cyme at the end 
of the young branches. The Apple is much modified by cultiva- 
tion. From it we have the Pippins, Russets, Codlings, and many 
others. The Cider Apple takes the place of the Vine in many parts 
of Brittany, Normandy, and Picardy. 

The Common Pear grows spontaneously in many forests of 
Europe ; it is a tree with knotty branches, which attains from ten to 
twenty feet in height ; its leaves, borne upon long petioles, are 
dentate, oval, and without hairs. The flowers are white, and dis- 
posed in cymes. From the wild state, the fruit, like that of the 
Apple, is ameliorated and much varied by culture ; from it we have 
the Beurrd, Bergamots, Saint Germain, Bon Chretien, and hundreds 
of other varieties. Perhaps the most remarkable Pear is the Belle 
Angevine, grown in the neighbourhood of Angers, France, each of 
which weighs 3 lbs. avoirdupois. 

The Medlar {Mespilus germanica) has an inferior ovary, like the 
other genera we have mentioned ; and the fiiiit, crowned by five 
calycine segments, encloses five bony kernels. The genus Cycionia^ 
or Quince, has an ovary, the cells of which enclose numerous ovules ; 
ttnd the fruit possesses a characteristic odour and flavour. The 
Medlar of Japan (Eriohotrya japonicd) furnishes a yellow, melting, 
sweet and acid, comestible, fleshy fruit 

The sub-order Rosecz admits of division into several tribes, of 
which we may take the Rose, Bramble, and Meadow Sweet as types. 

The Roses have a calyx with five foliaceous segments, which 
alternate with five petals ; its perigynous stamens are numerous, and 
their filaments free, bearing anthers with two cells ; all these organs 
are inserted upon the upper edge of an oval or spherical receptacle. 
At the bottom of this receptacle, which resembles a bladder or small 
bottle, a large number of free carpels stand erect; each forms a 
unilocular ovary, with a single anatropal ovule and an elongated style, 
surmounted by an obtuse stigma. When arrived at maturity these 
pistils become achaenes, whicdi are enveloped by the now fleshy re- 
ceptacle ; the seeds enclose a straight embryo, destitute of albumen. 
Roses are often supplied with prickles or spines, they have alternate 
leaves, with stipules adnate to the petiole, and beautiful terminal 
flowers, either solitary or in clusters, which have a sweet and 
unequalled odour. The Rose long ago gained the sceptre for 
beauty over all the most beautiful flowers of our gardens and hedge- 
rows. There are numerous species of the genus Rosa^ fi'om whui 
innumerable varieties have been produced. We must content our- 
selves here with briefly describing a few well-known species. The 
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Dog Rose {Roi^a canina) is an indigenous species, common in our 
hedgerows and upon the borders of woods, the fruit of which is of a 
cora) red, with a yellowish, acid, and astringent pulp, enclosing a 



Fig 421 -—Branch of the Red Rose {Rosa gallicd) 


number of hard hairy pips or seeds. The Red Rose {Rosa gaiiica) is 
represented in Fig. 421 ; the petals were formeily employed in 
medicine as astringents. The Red Rose was brought from Syria to 
Fiance in the times of the Crusades. The Cabbage Rose {Rosa 
cmtifolid)^ whose admirable flowers are the ornament of our gardens, 
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came originally from the Caucasus. The Damask Rose {Rosa 
damascena) still preserves some stamens not changed into petals ; 
its odour is very sweet, and it is used in the preparation of rose- 
water. From the Musk Rose {Rosa mosckata)^ like the two pre 
ceding spec ies, a volatile oil is extracted, called otto of roses. 

Brambles {Ruhu^y Fig. 422), like the Rose, have five sepals 
five petals, and numerous sta- 
mens and pistils; but in this 
case the receptacle, instead of 
being hollowed out in the shape 
of a bottle, rises like a disc or 
cone, and upon this the carpels 
are disposed. When at maturity 
these become changed into little 
drupes, grouped together upon 
a spongy and persistent recep- 
tacle. Brambles are sarmen- 
tose, and provided with jDrickles, 
with simple, alternate, digitate 
knaves, with stipules adnate to 
the petioles, and terminal or 
ixillary flowers, which are really 
solitary, but aie disposed in a 
panicle. We often meet with 
the Bramble (some form of 
Rudus fiuiicosus)^ the Dewbeiry 
(Rubus aenus), represented in 
Fig. 422, and the Raspberry 
{Rubus idiBUs). 

In the Strawberry the calyx 
is composed of five sepals joined at the base, and furnished with 
an involucre of five bracteoles. The stamens, which are numerous, 
are inserted upon the edge of a receptacle in the shape of a cup, 
which rises again in the middle like the bottom of a bottle. The 
numerous carpels are inserted upon the lower part of the receptacle, 
and have a lateral style. They are changed at the time of maturity 
into achaenes, which are implanted upon the fleshy and succulem 
receptacle. Strawberry plants are long-lived, creeping perennWIb 
with alternate trifoliate leaves, sometimes simple by abortion, 
stipules adnate to the petioles. Fragaria vesca furnishes several 
varieties known under the name of Wood Strawberriesk 
chilensis is the Chili Strawberry, the fruit of which is erect, fOie* 
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coloured, white within, and sometimes as large as a pigeon's egg. 
Fragaria collina is not very common ; its fruit is of a lively red, ovoid, 
contracted at the base, almost destitute of carpels, and shiny in its 
lower parts, and is with difficulty detached from the bottom of 
the calyx. 

The Meadow Sweet (Spiraa Ubmrid) displays its corymbs of 
delicate white flowers at the edges of water, or in damp fields. 
It has a five-parted calyx, corolla with four to five petals, numerous 
stamens, generally also five carpels, which are sessile at the bottom 
of a receptacle hollowed like a rather deep cup, and enclosing in 
a single cavity two series of ovules, generally suspended. When at 
maturity these become follicles, which open at the sutures. Meadow 
Sweets are herbs, shrubs, or under-shrubs, with simple or compound 
alternate leaves, with stipules adnate to the petioles, having flowers, 
disposed in white or red bunches, in corymbs, panicles, or fascicles. 
The Dropwort {Spircea Filipendtda) is frequently to be met with in 
chalky places ; its flowers white, in terminal corymbs. Another 
species, the Spircea Aininms^ is not British; the root was highly 
extolled in olden times as a tonic and febrifu^^ These three sp^j^ " 
are perennial herbs. Amongst the ligneous s^fcj^hwhich beloj^^* 
ornamental gardening, many have showy flowers, generally* white or 
red. 

The Sanguisorbea are mostly herbaceous ; Poterium muricaium is 
used as a fodder plant They are natives of extra-tropical regions. 

Alliance XXVI. — Saxifragales. 

Flowers monodichlamydeous; carpels consolidated; corolla, if any, 
polypetalous ; placentas sutural or axile ; seeds indefinite ; embryo 
slender with a long radicle ; albumen little or none. 


Styles djstinct ; leaves alternate I Saxifraji^acese 

Styles distinct ; leaves opposite, exstipulate II. Hydrangeacex. 

Styles distinct ; leaves opposite, with large interpetioiar stipules . . III. Cunoniacese. 

Styles connate ; calyx pofysepalous ; leaves alternate IV. Brexiaceac. 

Styles connate ; calyx gamosepalous ; leaves opposite V. Lythraceae. 


The Saxifragace^ are so called from saxum^ ^‘a stone,'' and 
Jrango^ ** I break,” from the supposed virtues of the genus Saxifrcga as 
a specific in calculus. Of the species, many are British, most of them 
rock plants, and many of them old favourites, as S. umbrosa (London 
Pride, None so Pretty), often used as an edging plant in old cottage 
burdens. They also abound in South America; and Professor Martins 
mund them with other old favourites on the rocky declivities of North 
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Cape. The Cunoniace-® are of frequent occurrence in Australia, 
tlie Tropics, and at the Cape of Good Hope. Cnnonia capensis is in 
great request for its timber, which is called Red Alder, or Rood Elze. 
The Lythrace® are represented in the British Flora by Lythrum 
Salicaria^ the Purple Loosestrife. 


Alliance XXVII. — Rhamnales. 

Flowers monodichlamydeous ; carpels consolidated ; placentas 
axile ; fruit capsular, berried, or drupaceous \ seeds definite ; embryo 
amygdaloid with little or no albumen. 


Flowers apetalous ; ovary composed of four carpels , calyx tubular; coty- \ 
ledons consolidated. S 

Flowers apetalous ; ovary composed of two carpels , calyx tubular ; coty- > 
ledons amygdaloid. S 

Flowers apetalous ; ovary composed of two carpels ; calyx campanulate^ > 
irregularly divided ; cotyledons thin and leafy. ) 

Flowers polypetalous; calyx valvate : stamens opposite petals, seeds erect. 
Flowers polypetalous ; calyx valvate , stamens alternate with petals , ) 
seeds pendulous. 

Flowers polypetalous ; calyx imbricated ; stamens monadelphous 
Flo wers polypetalous ; calyx imbricated , stamens distinct . . . 
Flowers menopetalous ; stameris episepalous 


•{ 


Flowers monopetalous ; stamens epipetalous . ovules ascending ; radicle') 
short, cotyledons amygdaloid. ) 

Flowers monopetalous ; stamens epipetalous , ovules sometimes sus- > 
pended ; radicle long ; cotyledons leafy. ) 


I. Penaeaceae. 

II. Aquilat i.iLLse. 

III. Ulmacex. 

IV. Rhamnace<e. 

V. ChailletiacccC. 
VI. Hippocratea- 

ccm. 

VII. Celastraccse. 
VIII. Stackhousia- 
ceae. 

IX. Sapotaceae. 

X. Styracace*. 


These orders consist of evergreen shrubs, trees, and herbaceous 
plants, which are, with few exceptions, confined to the tropics of both 
hemispheres and the wanner parts of Europe. The exceptions are 
the Ulmace®, or Elms, which have usually been classed among the 
Urticacea, from which they differ in having a two-celled fruit and 
hermaphrodite flowers. 

The Elm ( Ulmus campestris\ Plate XVI., is generally found in 
mountain woods, and it is not uncommon to find it planted by road- 
sides and in places of public resort. It is a large tree, with a lofty 
head, formed of strong ascending branches, abundantly furnished 
with dose compact twigs. Its leaves are alternate, furnished with 
two caducous stipules, ovate, acute, and oblique at the base j doubly 
dentate, and generally pubescent and rough. They only appear after 
the flowers, which are reddish, and arranged in sessile fascicles, or 
bundles ; each flower, always without a corolla, consisting of a calyx 
of four or five lobes, with four or five stamens opposite to these 
lobes; a free two-cdled ovary^ containing in each cell a single 
anatropal ovule. The or samara, of the Elm (Fig. 423) is cGry, 
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compressed, winged, membranous in its circumference, indehiscent, 
and unilocular. 

The various species of Elm are found wild in most parts of the 
world. They are trees or shrubs of the north part of Asia, of the 
mountains of India, of North America, China, and 
Europe. The seeds of the Elm produce trees often 
so unlike the i)arent tree, that some botanists think 
more than one of the so-called species have originated 
in this manner. 

The RHAMNACEiE produce medicinal plants of 
considerable importance. The berries of various 
species of Rhamnus are violent purgatives ; some of 
them yield excellent dyes, others are grateful condi- 
ments. Among the SxYRACACEiE, which are, with 
some few exceptions, natives of the tropics, we find 
many useful properties. Storax and Benzoin, the 
Samara of the Elm producc of Styrax officifiale and S. Benzoin^ are 
astringent and aromatic; the former a native of 
Syria, but now found in the Levant, Italy, and Spain ; the latter is 
found in the islands of the Indian Archipelago. The SAPOTACEiE, 
chiefly natives of the tropics, produce several dessert fruits. 



Alliance XXVIII. — Gentianales. 


Flowers dichlamydeous, monopetalous ; placentas axile or pa- 
rietal ; embryo minute ; albumen copious. 


Exitipulate ; stigmas simple, sessile, radiating 

Exstipulate : stigmas on a style , placentas axile , seeds definite, I 
pendulous ; corolla imbricate S 

Exstipulate ; stigmas capitate, with a membranous ring below, and > 
contracted in the middle. S 

Leaves opposite, with interpetiolar stipules 

Exstipulate ; stigmas on a style ; placentas axile , seeds indefinite, 
peltate. } 

Exstipulate ; stigmas on a style ; placentas axile ; seeds definite, ? 
erect ; flowers unsymmetrical. J 

Exstipulate ; stigmas on a style ; placentas parietal ; flowers 'I 

dtdynamous. ) 

Exstipulate ; stigmas on a style ; placentas parietal ; flowersl 
regular ) 


I Ebenacese 
II Aqutfoliacese. 

Ill Apocynaces. 
IV. Loganiaceae. 

V. Diapensiaceae. 

VI Stilbacea:. 

VII. Orobanchacea^ 
VII 1. Gentianacec. 


The Ebenace® are Indian and tropical, although a few species 
are found as far north as Switzerland in the Old World, and New 
York in the New. They are chiefly remarkable for their hard black 
wood, sometimes variegated, and Imown as Ebony and Ironwood ; 
also for the extreme acerbity of dieir unripe fhiit 
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The AguiFOLiACEiE, of which the Common Holly is a type, are 
found sparingly in the West Indies and South America, where Ilex 
paraguayensis yields the Paraguay tea, in the leaves of which Mr. 
Stenhouse detected theine. The evergreen shrub, Prinos glabra, is 
employed as a substitute for tea in many parts of North America, 
In Europe the Common Holly {Ilex Aqutfolium), with its numerous 
varieties of gold and silver-blotched, broad, narrow, and thick serrated 
leaves, is a beautiful object in ornamental clumps of shrubberies, 
especially when clothed with its profusion of red or yellow berries. 

The Apocynace®, or Dogbanes, are trees or shrubs, chiefly 
tropical. Vinca and Apocynutn ^one belonging to northern countries. 
For the most part they are handsome plants, with large, showy, 
symmetrical flowers. They all yield a milky juice by incision in the 
stem, which is generally poisonous. The Tangliin poison-tree of 
Madagascar, which was at one time used as an ordeal of guilt or 
innocence, is remarkable for its poisonous properties. In the Peri- 
winkle ( Vifica minor), the calyx (Fig. 424) is five-parted, while the 
root, like that of the fentians, is bitter, acrid, and astringent. Others 
are not only harmless, but nourishing ; the Hya-IIya, or Milk-tree 
is^fJDemerara, and Cream-fruit of Sierra-Leone, are of this descrip- 
tion. Caoutchouc is yielded in abundance by Vahea gummifera, 
Urceola elastica, and Willoughbeia edulis. Many of them yield 
valuable medicines, but from the great prevalence of the poisonous 
properties in the order, they require to be administered with caution. 
Even the Oleander (Nerium) is a formidable poison, as well as a 
destroyer of cutaneous vermin. It is related that while the French 
troops occupied Madrid, a marauding soldier cut some branches of 
Nerium Oleander to employ as spits on which to roast his plunder, 
and of the twelve comrades who partook of the feast seven died, and 
the other five were dangerously ill. 

The Loganiace®, separated from the former order, are either 
tropical or inhabit countries near the tropics, a few species belonging 
to Australia and America. There is no order more venomous than 
this, which now includes Strychnos Nux-vomica, an Indian tree, with 
smail greenish-white flowers, ribbed leaves, and a beautiful round 
orange-coloured fruit, the size of a small apple, having a brittle stalk, 
and white, gelatinous pulp. The pulp of the fruit, according to 
Roxburgh, is perfectly harmless, and is greedily devoured by birds, 
but the seeds are extremely dangerous. 

The other members of the group have few properties worth 
mentioning. The Orobanchace® are parasites upon the roots of 
other plants. The seeds, according to Vaucher, will be dormant 
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until they come into contact with the roots of the plants on which 
they grow parasitically, when they immediately begin to germinate. 

The Gentianacel® range over the entire globe. They bloom 
on the verge of eternal snow in the Alps, in the chinks of the rocky 
steeps of North Cape, in the Himalayas, on Mexican mountains, 
and in the hottest sandy plains of India and South America. As 



Ejg. 4*5- Fig. j^^.—Eryihrtca Centaurium, 


ornamental plants, they are remarkable for the brilliant colours and 
beautiful form of their flowers, whose prevailing colours are either 
an intense blue or a clear bright yellow. 

As an example of the order we shall limit ourselves to describing 
the (Erythrm Centaurium\ Fig. 426. 

It is a little plant, common in woods, fields, and glades ; its 
opposed leaves are entirely sessile, and disposed like the Thyme. 
The flowers are regular and hermaphrodite the calyx tubular, with 
five linear divisions. The corolla is in the shape of a funnel, with 
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very long tube and limbs, with five divisions. Five stamens are 
inserted upon the tube of the corolla. Before the expansion of the 
flower the anthers are straight, but become spirally twisted after the 
emission of the pollen. The pistil is composed of a superior ovary, 
surmounted by a filiform style, divided into two branches, which 
are rounded at the summit. The ovary is unilocular, with parietal 
placentas, bearing a great number of anatropal ovules. The fruit is 
a capsule opening with two valves, which bear the seeds upon their 
sides. These enclose a very small embryo in a fleshy albumen. 

The Gentians (Gentiand) only differ from the preceding in having 
straight anthers. The root of the Yellow Gentian {G. luitd) is 
employed in medicine, being the plant which furnishes the gentian 
root of the druggists. It is a native of the Alps and other mountains 
of Central Europe, growing vigorously in calcareous soils, where its 
numerous fascicled bright yellow flowers surprise the traveller by 
their unexpected appearance. Most other species of Gentians are 
now abandoned in medicine; but botanists cherish them for their 
elegance of form and the brilliant colouring of their flowers. We 
may cite as belonging to this family two of the most graceful 
KiMil^ents of our rivers and ponds: the Bog-bean (Menymthes 
trifoliata), whose trifoliate leaves, and flowers disposed in spikes, 
snowy white, rose-coloured, or purple in their tints, are bearded 
on the inside of their corolla with delicate filaments. Again, there 
is the Fringed Buckbean ( Viiiarsia nymphcBoides)^ the elegant rival 
of the yellow Water Lily, which is being introduced into our orna- 
mental waters, where its round green leaves and yellow flowers 
form a very graceful ornament. 


Alliance XXIX. — Solanales. 

Flowers dichlamydeous, monopetalous, symmetrical; placentas 
axile ; fruit, two-three-celled ; embryo large, surrounded by a small 
albumen. Anomalous genera, having no corolla or separate petals, 
occur. 


Stainers free, two or four I. Oleaceae. 

Stamens free, live ; placentas axile ; embryo terete 11. Solanacese. 

Anthers and stigma consolidated into a column , . HI. AsclepiadaceK. 

Stamens free, five ; placentas axilf ; cotyledons leafy, folded longi- > yy 
tudinally. S 

Stamens free, five ; placentas ba&al ; cotyledons leafy, doubled up . V. Convolvulacese. 

Stamens free, five . placentas basal ; embryo filiform, spiral . . . VI. Cuscutacese. 

Stamens free, five, placentas axile , cotyledons straight, piano- |yj| Pgiemoniacese. 


Among the OLEACEiB we have the Common Olive LOlea eurofaa)^ 
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whose fruit and oil are alike valuable. The Ash {Fraximis) is 
extremely abundant in this country and over the whole of Europe. 
The bark of Fraxinus rotundifolia yields the manna of the druggists 
in the warm climates of Southern Europe. This substance, which 
contains a distinct principle called mannite, is also produced by the 
Common Ash {F, excelsior). 

The Lilacs were originally from Asia. Their leaves are opposite 
and simple. Two species are more especially cultivated in our 
gardens : the Common Lilac {Syrtnga vulgaris) and the Persian 
Lilac {Syringa persica). They have regular and hermaphrodite 
flowers ; the monosepalous calyx is four-lobed ; the corolla four- 
cleft, monopetalous j the tube much elongated, and surmounted 
by a spreading four-lobed limb ; two stamens are inserted upon the 
tube of the corolla. The pistil is composed of a superior ovary, 
surmounted by a style with two stigmatic branches. This ovary 
is two-celled, the fruit a capsule opening loculicidally into two 
valves, having a partition in the centre, and containing two narrow- 
winged seeds, provided with a fleshy dbumen and with a straight 
embryo. 

The Olive {Olea europcea) is a sober greyish-green tree of 
middle size, and from twelve to twenty feet high, without beauty, 
having a rugged stunted appearance. Its leaves are oblong, or 
entirely lanceolate \ the upper surface smooth and whitish green, the 
lower scaly. The flowers of this tree form axillary bunches, straight 
during efflorescence, drooping when at maturity. Its fruit is a drupe, 
with a two-celled stone, one of the cells being frequently abortive, and 
the other ripening only one seed. The pericarp of this drupe contains 
a fixed oil, obtained by pressure, holding the highest rank among oils 
used for alimentary purposes. In November, when the fruit is quite 
ripe, and assuming a black colour, it is gathered, taken to the mill, 
and passed between two grinding-stones, placed at such a distance as 
to crush the fleshy part without breaking the stone ; the mass is put 
into bags made of rushes, and moderately pressed. What is called 
“virgin oil is thus obtained ; the pulp is moistened with water, and 
again submitted to pressure, and oil of second quality is obtained ,* 
the process is repeated more than once. 

The Privet {Ligusirum vulgare) is nearly allied to the Lilac. Its 
leaves are astringent, and the berries, which the birds eat, furnish a 
black colour used in dyeing. Country-people in France manufacture 
a writing ink with the ciushed fruit. 

To understand the structure of the Ash (Fraxinus)^ let us 
examine two species, namely, the Flowering Ash (A Omus) and the 
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Common Ash {K excelsior). The former is a very ornamental tree, 
from thirty to forty feet in height. The compound leaves of the 
Flowering Ash have from seven to nine sessile, lanceolate, and 
dentate leaflets ; they are green and smooth on the upper surface, 
the lower is a little paler, and hairy the whole length of the mid- 
rib. The flowers appear with the leaves; they are regular and 
hermaphrodite, and of a greenish white. The calyx is four-toothed, 
and the white corolla consists of four very long linear petals. There 
are two stamens and one pistil with two cells, each containing two 
suspended anatropal ovules, as in the Lilac ; the fruit is a winged 
samara. 

From this and some other species of the Ash — notably, as 
already observed, from Jf", rotundtfolia — a liquid is drawn by incisions 
made in the bark, which solidifies when exposed to the air. When 
fresh, it is sweet and nutritious ; with age it becomes slightly purga- 
tive, and serves a useful purpose in medicine. The most highly- 
esteemed manna is obtained from Sicily. 

The Common Ash {Fraxinus excdsior\ Plate XVII,, is a large 
tree, which when in good condition reaches the height of seventy or 
eighty feet, with a trunk of eight or ten feet in circumference. It 
die woods, in clumps, or by itself, blossoming in April and 
May. Its leaves present from nine to fifteen nearly sessile, lanceo- 
late, opposite leaflets, smooth on the upper part, velvety below at 
the base of each side of the midrib. The flowers of the Common 
Ash, contiary to those of the Flowering Ash, are completely destitute 
of floral envelopes ; they are composed of two stamens and a pistil. 
The Common Ash is found in many parts of Northern Asia. Its 
rapid growth and tough, hard wood make it one of the most 
useful British trees, besides being singularly graceful as an ornament 
on lawns and parks ; but more especially does it seem the natural 
ornament of architectural ruins, such as Melrose and Netley Abbeys, 
where it may be seen in great perfection, blending its slender 
branches and airy foh’ige with the venerable walls and tracery of 
the windows. The Ash, however, is an enemy to all interloping 
vegetation ; its rapid growth, and the extension of its roots may 
be traced in the languor of its vegetable neighbours. The Weeping 
Ash (F, excelsior var. pendula) has many of the characters of the 
Common Ash, but the tendency of its branches is to bend down- 
wards, so that the arching boughs, when grafted on a stem of suitable 
height, will soon reach the ground, and form a natural arl^ur. 
was first, says Ixiudon, discovered in a field at Gatnlingn^i 
Cambridgeshire, 
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colour to beholden, but whosoe breakethe them or cuttethe them in 
two, he shall find them within coles and cyndres.’’ Milton alludes 
to this tradition : 

They, fondly thinking to allay 
Their appetite \\ ith ^ist, instead of fruit 
Chencil bitter ashes. ’ 

The Tomato {Lycopcrsicum esculefitim) is cultivated in most 
gardens, and produces a fruit called the Love Apple, of a lively red 



colour, with round lobes, filled with an orange, sourish pulp, having 
a very agreeable perfume. 

The Belladonna, or Deadly Nightshade {Atropa BeUadotma\ is 
a perennial, herbaceous, elegant plant, vath sombre leaves, livid 
flowers, and fruit resembling little black cherries. The sweet flavour 
of these fruits is deceitful, for their juices constitute a deadly poison. 
Yet as a medicine the berry (Fig. 430) has powerful soothing 
properties. The expressed juice of the leaves produces a remarkable 
dilatation of the pupil of the eyes — a singular property, which has 
been utilised in operations for cataract to facilitate the extraction 
of the crystalline lens. The odour of the whole plant produces 
headache and sickness. 

The Mandrake (Mandragora officinalis)^ which has properties 
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analogous to those of Belladona, but less violent, in olden times was 
employed by magicians and sorcerers to 
produce mental hallucinations and dis- 
turb the reason. The Winter Cherry 
{Phy satis A/kekefij^i), a slightly acid suc- 
culent berry, enclosed in an accrescent 
calyx, sometimes used at dessert, is re- 
commended as a diuretic. The Capsi- 
cum, the shiny berries of which are green 
at first, and red when arrived at maturity, 
contains a resinous, balsamic, but very 
acrid principle, which makes these fruits 
to be much esteemed as a condiment in 
all countries. 

Tobacco {Nicotian a) belongs to an- 
other section of the family of the 
Solanacece. Their anthers open by two 
longitudinal clefts. Their fruit is diy ; 
it is a capsule which opens in two valves, 

"hfliBPg _the placentary partition filleil 
with seeds in the centre (Fig. 431). The 
Tobacco is a renowned plant, which has 
made the conquest of the world. In all 
parts of the globe it is consumed. 

Henbane {Hyoscyamus niga^) is dis- 
tinguished from Solanum and its con- 
geners, as well as from Tobacco, by its 
capsular fruit, which opens circularly, like 
a little box. Lastly, we must mention 
the Thorn Apple {Datura Stramonium), 
the capsule of which is covered with 
prickly tubercles. 

The AscLKPiADACEiE are succulent 
plants, chiefly of South Africa, where they 
flourish in the dry and sterile soil. In 
tropical India, America, and Australia, 
they also abound ; only two species being 
found in northern regions. Of Asclepias Fig. 431.— Flower? of ToKicco-piant. 
there are many North American species, 

arid Cynanchum is found between 59° north and 32*^ south latitude. 
The roots of most of the species are acrid, and yield a milky juice. 
Many of them possess useful medicinal properties. 
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The CoRDiACEiE are trees, native of the tropics of both hemi- 
spheres, the flesh of their fruit being succulent, mucilaginous, and 
emollient. 

The CoNvoLVULACEiE, or Bindweeds (Fig. 22), are familiar to 
most readers, and universal favourites, from their elegant twining 
stem, which accounts for their name — derived from volvo^ ‘‘ to wind 
round” — ^heart-shaped or lobed leaves, and the innumerably varied 
colours of their bell-shaped flowers. 

The CuscuTACEiE are climbing colourless parasites (Fig. 15) of 
both hemispheres. Mr. Griffiths speaks of a gigantic species which 
even preys upon itself in Affghanistan, where he saw one mass 
covering a willow-tree from twenty to thirty feet high. 


Alliance XXX. — Cortusales. 


Flowers monodichlamydeous, monopetalous; placenta free, central; 
embryo l)dng within a large quantity of hard albumen. 


Stamens alternate with the petals ; styles two : inflorescence cirdnate 
Stamens opposite the petals ; fruit membranous, one seeded ; styles > 
five ; stem heri»c60iu. } 

Stamens alternate with the petals ; style one ; inflorescence straight. 
Stamens opposite the petals ; fruit capsular, »an> led ; style one , ■) 
stem herbaceous. ^ } 

Stamens opposite the petals; fhut indehiscent, drupaceous ; style one ;> 
stem woody. i 


I Hydrophyllace e 
II Plumbaginai c % 

III. Plantaginacc u 

IV. Primulaceac. 

V. Myrsinace.e 


HYDROPHYLLACEiE are little known out of the American continent 
Ndma and Hydrolea occur in India ; some species of Nemophila are 
garden favourites, cherished for their elegant flowers. 

Plumbaginacee grow in salt marshes and sea-coasts of the 
temperate parts of the world, along the Mediterranean basin ; others 
in Greenland and the mountain ranges of Europe, and a few within 
the tropics ; Plumbago zeylanica from Ceylon to Port Jackson ; 
yEgiahtis grows among the Mangroves of Australia ; Vogeiia at the 
Cape of Good Hope. 

Plantaginacee, often stemless herbs, are scattered over the 
world, but they prevail chiefly in temperate latitudes ; their foliage 
is slightly bitter and astringent ; their seeds are covered with mucus, 
which renders many of them emulcent. 

The PRIMULACEE are herbaceous plants, with simple alternate 
leaves, and without stipules ; their stems are chiefly subterranean, and 
their leaves form a rosette at the surface of the soil, from whence 
springs the stalk bearing the flowers. They are mostly natives of 
temperate regions, rare between the tropics, but abounding in 
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mountainous parts of Europe and Asia The Cowslip {Frimula verts)^ 
Fig. 432, grows m our woods and fields. The Bird’s-eye Primrose 



Fig 432 —The Cowslip {Prtmnla verts). 


is not uncommon in boggy places as far north as Yorkshire. 
The different varieties of Auncula are derived from the Yellow, 
P. Auricu/a, a native of the Swiss Alps. 
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The calyx of the Primrose is monosepalous, and forms a tube 
terminated at the summit by five lobes or teeth. The corolla is 
monopetalous and hypocrateriform ; its limb presents five lobes 
alternating with the teeth of the calyx ; five stamens are inserted 
upon the tube of the corolla opposite the lobes. The pistil presents 
a superior ovary, surmounted by a more or less elongated style. The 
ovary is unilocular, and has in its interior a large free central placenta : 
it is filled with a great number of ovules. The fruit is a capsule, 
with five valves, opening at the summit, through which the seeds, 
which are supplied with a fleshy albumen enveloping a straight 
embryo, are suffered to escape. 

Next to the Primrose we will place Cyclamen^ so easily recognised 
from its elegant corolla with reflexed lobes, and by its subterranean 
stem, sometimes much enlarged; it is a favourite food with swine, 
whence the name of Sow’s Bread, not uncommonly given to it. 
We have also Lysimachia^ with wheel-shaped corolla, and bitter, 
astringent roots ; one of them, the Yellow Loosestrife {L. vulgaris), 
unfolds its large handsome flowers by the sides of nvers and in 
shady, watery places. 

Slightly removed from the Primroses are the Pimpernels i^Ana- 
ealiis ) ; they have a round ovary, with a thread-like style ; the fruit is 
a capsule, opening, like a box, with a lid. 

Alliance XXXl. — E chiales. 

Flowers dichlamydeous, monopetalous, symmetrical or unsym- 
metrical ; fruit consisting of sevend one-seeded nuts ; embryo large, 
with little or no albumen. 

* Flowers regular. 

Flowers unsymmetrical ; stamens two I. JasminaceaB. 

Flowers symmetrical ; stamens four , stigma nakea II. Salvadoraceae. 

Flowers S3mimetrical ; stamens five ; ovary not lobed ; stigma naked . . Ill Ehretiaceae. 

Flowers symmetrical ; stamens five ; ovary Mfre than four-lofaed . , . IV. Nolanacese. 

Flowers symmetrical ; stamens five ; ovary four-lobed V. Boniginacess. 

Flowers symmetrical; stamens hytwgynous; ovary not lobed; stigma") Bruaoniace«. 
indusiate. S 

* * Flowers irregular, unsymmetrical. 

Ovary of two deeply-lobed carpels ; ovules erect VII. Labiatse. 

Ovary not lobed , ovules erect VIII. Verbenacess. 

Ovary not lobed ; ovules pendulous ; anthers two-celled IX. Myoporac^ 

Ovuy not lobed ; ovules pendulous ; anthers one-celled X. Selaginac* 

The Boraginace.® are mostly natives of temperate 
These plants are abundant in Southern Europe ; their pjj’ " 
unimportant; the Borage (Borago officinalis), and the^ ^ 
me-not {^Myosotis palustris) being, perhaps die best-kr ^ 




F*? 433- — The Comfrey \Sympkytmn 


axe ovate pointed, petiolated ; the cauline leaves decurrent, lanceo- 
late. The flowers, disposed in scorpioid c)mnies, are white or violet 
coloured ; they are regular and hermaphrodite. The calyx is five- 
toothed* The corolla is tubular, with an urceolate limb, and short 
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triangular lobes. Underneath these five lobes the neck is furnished 
with five lanceolate ciliate scales, forming a white cone. Five sta- 
mens are inserted upon the tube of the corolla, and alternate with 
its lobes. The fruit is composed of four achaenes. The Comfre)4 is 
common in England, growing in meadows, near rivers and ditches. 

By the side of Symphytum are grouped other genera, such as the 
Borage {Borago officinalis)^ the rotate corolla of which, purple in 
the bud, becomes blue when fully expanded; the Viper’s Bugloss 
{Echium vulgare)^ a common plant in waste places, on chalk or lime 
stone; Pulmonaria officinaliSy employed in olden times in medi- 
cine ; Myosotis, which from its pretty blue colour and from its 
beauty and freshness, has obtained the name of Forget-me-not. 

The LABiATiE, from labium^ a lip, describes the peculiar form of 
the divisions of the corolla in this important order. They are 
herbaceous or half-shrubby plants, usually )rielding more or less 
aromatic essential oil. Their stems are four-sided, with opposite 
branches and leaves ; flowers in axillary opposite clusters, sessile, or 
on short stalks ; and the upper lip of the corolla consists of two 
united petals opposite to the three united sepals of the bilabiate 
calyx, while the two united sepals are opposed to the three united 
petals of the corolla. The Labiates are spread over the whole world, 
but are most abundant in temperate regions, diminishing in number 
towards the poles and the tropics. 

The White Dead Nettle (Lamium album), Fig. 434, is a herba- 
ceous plant, frequently met with in grassy places and by road-sides. 
It will serve as a type of the family. The stems and branches are 
four-sided ; the leaves simple, ovate, and opposite, long and 
acuminate, unequally dentate, and slightly rugose. The inflorescence 
is in small contracted cymes, with sessile flowers, thus forming what 
botanists call glonurules which spring from the axils of the upper 
leaves. The flowers are hermaplurodite and irregular. The calyx is 
monosepalous ; the corolla rather large, white, tinged with yellow 
inside, monopetalous, and bilabiate. The stamens are four in 
number, of unequal length, two large and two small, inserted upon 
the corolla. The pistil consists of a superior ovary, the external and 
upper surface of which presents four protuberances, and a style, 
which is inserted in the midst of them, terminating in two branches 
covered with stigmatic papillae; each protuberance is a cell of the 
ovary, and each cell contains an ^natropal ovule ; when at maturity, 
each cell becomes an achaene. The seed encloses a straight embryo 
surrounded by a fleshy albumen, slightly developed. 

All the Lahiatm possess similar characteristic oxgans of vegetation 
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to those described, with some slight differences, depending on the 
shape of the calyx, that of the corolla, or the number and relative 
dimensions of the stamens. For instance, the Sages have two stamens. 
These have an anther of a very remarkable structure ; the connective 
is very long, and is placed perpendicular to the filament, like the 
beam of a balance. At one extremity of this beam is a cell filled 
with pollen \ at the other an appendage which represents the other 
cell, which is abortive. Most species of the extremely natural family 
of the Labiatae are endowed with stimulating properties, due to an 
essential aromatic oil, which resides in the glands placed under the 
epidermis. The Common Sage and many other species of the genus 
are thus provided ; so also is the Rosemary {Rosmarinus officinalisX 
the Wild Thyme ( Thymus SerpyUt4m\ Peppennint {Mentha Piperita), 
and the Common Balm {Melissa officinalis), from all of which useful 
medicines are obtained by distillation. I'he ground Ivy {Glechoma 
hederaced), the Hyssop {Hyssopus officinalis) are efficacious as bitters 
and aromatics ; Teucrium Chamcedrys is also sometimes employed in 
medicine. 

Alliance XXXTI, — Bignoniales. 

Flowers dichlamydeous, monopetalous, unsymmetrical ; fruit 
capsular or berried with consolidated carpels, embryo with little or 
no albumen. 


Plsicentas parietal, fruit buny, or capsular, embryo amygdaloid;') j 
radicle short. ) 

Placentas parietal; fruit capsular, or baccate, embiyo with minute^ jT 
coMedons , radicle long. } 

Placentas parietal , fruit succulent, hard -shelled , embryo amygdaloid ; 7 ttt 
radicle short / * 

Placentas axile , seeds winged, sessile, cxalbuminous , cotyledons') 

lar^, leafy. i 

Placentas axile ; seeds wingless, attached to hard placental processes, ') y 
exalbuminous ; cotyledons large, fleshy. J 

Placentas axile , seeds albuminous VI. 

Placentas free, central VI 1. 


Pedaliaceae. 

Gesneraceae. 

Crescentiaceae. 

Bignoniacese. 

Acanthaceas. 

Set ophularjacesc. 
Lentibulariaceae. 


Pedaliace/e occur in small numbers in the tropics, chiefly in 
Africa. Sesamum, yielding an oil which is substituted for olive oil, 
and several other species have useful medicinal properties. 

Gesnerace-® are small bushes, frequently mere herbs. The 
species of Achimenes and Gloxinia, well-known in our gardens, are 
natives of tropical America. Other genera are found in all parts of 
the world, from the cooler parts of Asia, the Cape of Good Hope, 
the warm valleys of the Himalayas, and Australia. 

Crescentiaceas and Bignoniacese, are natives of the tropics of 
both hemispheres. The Calabash-tree {Crescenfia Cujete) bears a great 
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gourd-like fruit, filled with a subacid pulp, much eaten by the negroes. 
The chief station of Bigttofiia^ whose trumpet-shaped flowers are the 
glory of the places they inhabit, extends from Pennsylvania to the 
soudiem provinces of Chili. 

The AcANTHACEiE, distinguished by their large leafy bracts, which 
nearly conceal their flowers, are almost all tropical, although the 
tropical genus, Acanthus^ is found as far north as (Ireece, where it 
became the model for a graceful architectural ornament. 



{Digitalis J^*rpurgeC). Fig. 436.- Flower of Snapdragon 
f, corolla ; j, calyx. {Anttrrktnnni), 


The ScROPHULARiACEAfi include a large number of well-known 
plants, of apparently anomalous structure, and foims which at first 
glance would seem to belong to other orders. They are distinguished 
from SolanacetB by the absence of a fifth stamen, and the imbricated 
fiestivation of the corolla. The tendency in the flowers in many 
cases is to form pouches, or spurs. The species are generally 
acrid, bitter, and suspected. In the Foxglove {Digitalis purpurea\ 
435> 2 md several other species, these qualities become 
dangerous. Schizanihus, Calceolaria^ Alonsoa^ Aatirrhitmm^ 
Maurandia^ LophospermuMy^ Rhodochitony Collinsia, Fefttstemony 
Q 


482 


THE VEGETABLE WORLD. 


RusseUiOy Mimuius^ Hemiatithus^ present us with galaxy of green’ 
house and garden dowers such as scarcely any other order oan 
produce. 


Sub-class IV. — Epigynous Exogens. 

Stamens adherent to the calyx or corolla; ovary inferior ka 
nearly so. 

Alliance XXXIII. — Campanales. 

Flowers dichlamydeous, monopetalous ; embryo with little or no 
albumen. 


Ovary two or more celled ; anthers free or half-unit^ ; stigma naked ; \ « 

corolla valvate, regular. j 

Ovary two or more celled ; anthers syngenesious ; stigma surrounded by > .. 

hairs ; corolla valvate, irregular. j it. 

Ovary two or more celled . anthers syngenesious or free ; stigma in-’) *«. 
dusiate : corolla induphcate J 

Ovary two or more celled ; stamens and style combined , coiolla imbri-^ jy 
cate. S 

Ovary one-celled ; corolla imbricate: anthers free , ovule pendulous;') 

seeds exalbumtnous. S 

Ovarv one-celled ; corolla imbricate , anthers free ; ovule pendulous . ) y j 
seeds albuminous. } 

Ovary one-celled ; corolla valvate; anthers syngenesious; ovule 
dulous ; seeds albuminous J 

Ovary one-celled ; corolla valvate , anthers syngenesious ; ovule erect yuj 
seeds exalbuminous. S 


Campanulaccz. 

Lobeliaceec. 

Goodeniacex. 

Stylidiaceae. 

Valerianaces. 

Dipsacaceae. 

Calyceracva. 

:. CompositsB. 


The CAMPANULACEiE inhabit the temperate parts of the world, 
being rare in the tropics, and chiefly found, according to De Candolle, 
in our hemisphere, between the 36th and 37th parallels of north 
latitude ; the chain of the Alps, Italy, Greece, the Caucasus, and the 
Altai range ; the Cape of Good Hope is another centre. The whole 
order is more or less ornamental, and most of the plants yield a 
white milky juice, which is somewhat bitter and acrid. 

The Bell-flower, of which we give an example {Campanula 
Medium^ Fig. 437), derives its name from its large, full-blown, bell- 
shaped corolla, opening in great numbers at the same time. Its stem 
is erect, branching towards the top ; the leaves are sessile, ovately 
lanceolate, irregularly crenate and dentate, with the flowers slightly 
inclined, and disposed in loose bunches. The flowers are regulai 
and hermaphrodite ; the calra garaosepalous with five lobes ; the 
corolla, campanulate or bell-shaped, is divided in its upper part into 
five teeth, alternating with the calycine lobes. The stamens, five in 
number, are free, and are not inserted in the tube of the corolla ; the 
anthers are bilocular, and die filaments flattened and enlarged in their 
lower part in order that they may embrace the ovary. The pistil is 
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composed of an inferior ovary, surmounted by a style, divided into 
five stigmatic branches. The ovary is five-celled ; the fruit a capsule, 
with five cells which open at the base. 

Many species of Campanula are cultivated. We may cite, as 
worthy of attention, the 
Peach -leaved Bell-flower 
(C persicifolid)^ with flowers 
of pale blue, erect and in 
long compound panicles , 
it is not indigenous to this 
country, but is naturalised 
in one or two places. This 
species grows double, and 
forms a fine garden flower. 

C. pyramidalis is another 
stately Bell-flower, which 
reaches the height of three 
or four feet, forming a pyra- 
midal mass of flower. The 
pretty Harebell ( C, rotundi- 
fotta\ ' with slender stem 
and nodding cluster of 
“ heavenly blue,’* is not the 
least worthy of those that 
deserve notice. 

The LobeliacE'E are 
frequently found within or 
upon the borders of the 
tropics of both hemispheres. 

They are extremely beauti- 
ful when in blossom, and 
great favourites in the 
greenhouse, but the milky 
juice with which they are 
charged is powerfully acrid 
and narcotic, corrodes the 
skin, and is fatal taken in- pig ihr Bcii-flowcr catupanma MidtunCy 
temally. Burton says that 

if horses eat Isotoma longiflora, inflammation is produced, so that 
they swell until they burst. Like most of the poisonous orders, it 
includes species possessing valuable medicinal properties. Lobelia 
inflata is a North American species, which, when dried, is formed 




4*4 


THE VEGETABLE WORLD, 


into a cake, when it has a slightly irritating, acrid taste, somewhat 
like tobacco, causing a flow of saliva and a feeling of nausea. 

I'he Valerian ACE.^ i: are natives of temperate climates ; they are 
generally strongly-scented aromatic plants. The Dispacacea include 
the Teazel {Dipsacus) used by fullers. 

The CoMPOSiTiE include an immense number of herbaceous and 
shrubby plants, sometimes of small trees, amounting to ten thousand 
species. The flowers of this family have an arrangement quite 



h c 

Fig 4 38, —Disc, section, and detached florets of Ox eye Daisy. 
(C/jr ? ysanthemum letuanthemiim) 


characteristic. They are all disposed on a head or disc, so as to 
have the appearance of being a single flower, though they are 
really a union of many flowers ; hence the name of Composit/e, 
which has been given to them. I'his arrangement is easily 
understood if we examine the representation of the capiiulum 
as it appears in the Ox-eye Daisy {Chrysanthemum leucanthe- 
mum)f of which we give in Fig. 438 the whole of the 
capitulum in a; a section of the head is seen at h; finally, 
the isolated flowers of the centre, and the circumference of the 
same capitulum, are represented in e and //. The flowers of the 
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same capitulum may be all hermaphrodite ; .or they may also be ol 
two kinds — the exterior, female ; the interior, male. The calyx of 
these flowers may be of various shapes. Sometimes it is so reduced 
that it seems as if it were absent ; in other cases it forms a sort of 
cup or crown ; it even degenerates into a kind of silky tuft, or 
pappus. The corolla is either regular or irregular. In the former 
case it is tubular, and five-lobed. In the latter it is split in its 
greatest extent, and forms a tongue, dentate at the summit, or it 
separates into two lips. The stamens are inserted upon the tube of 
tlie corolla, and alternate with its divisions. The filaments are 
generally free, but the two-celled anthers are united at their edges 
into a tube which sheathes the style. The pistil is composed of a 
unilocular ovary, containing a single, straight, anatropal ovule ; it is 
surmounted by a minute style, which is divided into two branches, 
both in the hermaphrodite and female flowers, but it is undivided in 
the male. The branches of the style are furnished with stigmatic 
papillae and collecting hairs. Before expansion the style is shorter 
than the stamens ; but at the time of fecundation it increases 
rapidly, and rises into the hollow cylinder formed by the anthers. 
As they rise, the hairy collectors sweep off the pollen which the 
gaping anthers contain, and soon appear charged with its precious 
dust. It is observed that the female flowers are destitute of hairy 
collectors ; that the male flowers are destitute of the stigmatic 
papillae ; that the neuter flowers have neither stigmatic papillae nor 
collecting hairs. The fruit is an achaene, often furnished with a 
plume, to favour its dissemination. The solitary seed encloses a 
straight embryo without albumen. 

This enormous family of flowers has recently been systematised 
by Mr. Bentham ; his arrangement is not as yet published, and 
that of De Candolle, which has long been in use, is given here 
instead. 

Sub-order I. — Liguliflorm ; florets all hermaphrodite, and slit 
or ligulate. 

I. Cichoraceae. 


Sub-order II. — Labiatiflorm j hermaphrodite florets, or at 
least the unisexual ones, divided into two lips. 

Style cylindrical or somewhat tumid : its arms usually blunt or truncate, ^ 
rery convex at the outside, and covert at the upper part by a uniform II Mutisiaceae 
downiness, or absolutely naked. ’ 

Style never tumid; the branches long, linear, 
the point. 


troncat., fnn»edoDly.t>,„ NommyW 
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Sub-order III. — Tubuliflorm ; hermaphrodite florets, tubular 
with five or rarely four, equal teeth. 


Style cylindrical , us arms generally lone and subulate, occasionally > n 
short and blunt, aU ays hispid all over. IV. Vernoniaccae. 

Style cylindrical , its arms long .and clavate, with a doivny papillose > t* 

surface on the outside near the end. ) Eupatonacetc. 



Fig 439 — Chicory. 



Fig. 440.— Isolated Flower of Chicory. 


Style cylindrical ; its arms linear, flat on the outside, and equally ) 
and finely downy. ) 


VI Asteroideae 


Style cylindrical . its arms linear, fringed at the point, generally") 
truncate, but sometimes extended beyond the fringe into a cone, or S VII. Senecionideas. 
appendage of some sort ) 

Style thickened upwards, and often fnqged su the tumour , its arms Cvnarea 

downy externally. ) ^ 


The CichoracecB possess a milky juice, contained in a system of 
lactiferous vessels, which has bitter, resinous, narcotic principles. 
The properties and virtues of these species vary according to the 
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relative proportion of these principles, and according to the age of 
the plants and the development of their different organs.. 

The Chicory (Ctchorium Intybus) is an indigenous species in 
France, and probably with us; the roots are used in medicine. 
Fig- 439 represents the Wild Chicory ; Fig. 440 an isolated flower 
from the capitulum of this plant. The roots of the Cultivated 
Chicory, dried, roasted, and ground, are sometimes mixed with 
coffee. The young leaves, dressed as a salad, are eaten by the 
lower classes in France. The Endive (C. Endivia) is a Mediter- 
ranean plant, less bitter, and is appropriated to alimentary use as 
a salad. 

The Wild Lettuce {Lacfuca sativu) has a bitter juice, of an offensive 
odour. The Cultivated Lettuce yields a pharmaceutical extract, 
called ladttcarium^ which possesses narcotic properties. It is some- 
times employed in medicine as a substitute for opium. The young 
leaves of the I.«ttuce, of which many varieties are cultivated in our 
gardens, are used as salads. 

To this sub-order belong also Scorzontra^ Salsify {Tra^opogm)t 
and the Dandelion (Taraxaam), 

The TcBui.iFLOitje mc\\xdQ plants some of which were held in 
yjreatJjvour for medical uses in olden times, but are now abandoned. 
Such are the Holy Thistle {Cnicus beiiedictus\ Milk Thistle (Silybum 
Marianum), Star Thistle (Cmtaurea Calcitrapa\ Com Bluebottle 
{Centaurea Cyanus\ common in corn-fields. One of this family, the 
Safflower (Carthamus tinctorius\ furnishes a dye soluble in alcohol. 
It came originally from India, but is now cultivated in Asia, America, 
and nearly over the whole of Europe. The colour drawn from the 
Safflower is not very strong, but its shades are very delicate and 
varied. Some of the species are comestible. Such are the Artichoke 
(Cynara scolymus), of which the l^se of the bracts of the involucre, 
and the receptacle are eaten ; of the Cardoon {Cynara Cardunculus\ 
the midrib of the leaves is eaten, being whitened and rendered fleshy 
by blanching. 

This sub-order also comprises plants in which a bitter principle is 
generally combined with a volatile oil or resin, whilst the roots con- 
tain a matter more or less analogous to fecula, somewhat resembling 
starch, known under the name of inuiine. We may mention Wormwood 
(Artemisia absinthium), from which the well-known liqueur absinthe 
is obtained ; Tansy (Tanacetum vulgare) ; Yarrow or Milfoil {Achillea 
Mill^rfohum) ; several Alpine species of Achillea are also used by the 
Swiss as tea ; the Chamomile {Anthemis nobilis), of which we give a 
representation in Fig. 441, an example in which all the flowers have 
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become ligulate by culture; the Atnica and Elecampane {Inula 
Helentum\ &c. 



Fig. 44Z.*-Common Chamomile. 


It is to this sub-order that most of the cultivated Compositiz 
belong. Such are the Chrysanthemums, of which we have so many 
beautiful varieties in our town gardens, for which they are espedalty 
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adapted ; the Daisy ; the species of Aster^ autumnal pli^nts, ori- 
ginally from North America ; Cineraria cruenta^ with innumerable 
garden forms ; Helichrystm orientale^ whose flowers are known as 
Immortelles; Zinnia; lastly Dahlia^ of which the species, originally 
from Mexico, with simple single flowers, has yielded varieties — the 
glory of our gardens in the autumn — vying even with the Chrysan- 
themums. 

Alliance XXXIV. — Mvrtales. 

Flowers dichlamydeous, pol)rpetalous ; placentas axile; embryo 
with little or no albumen. 


Ovary one-celled; ovules pendulous: leaves dotless; seeds ex*) * 
albuminous : cotyledons convolute. y 

Ovary one-celled : ovules pendulous: leaves dotless; seeds) .« 
albuminous , cotyledons flat. } 

Ovary one-celled ; ovules ascending: leaves dotted; embryo) ryj 
fused into a solid mass. y 

Ovary usually several-celled ; flowers polypetalous or apetalcns ;S 
calyx open, minute ; stamens definite ; ovules pendulous ; cotyledons > * ' 

minute. ) 

Ovary several-celled ; flowera i)olypetalous or apetalous ; calyx ) 
valvate ; stamens definite , ovules horizontal or ascending ; cotyledons S V. 
flat, much larger than the radicle. ) 

Ovary several-celled : flowers polypetalous : calyx valvate ; stamens) y. 
^iudefimte , cotyledons ^t, much dioiter than the radicle. y * 

•OVSty'-seseral-celled ; flowers monopetalous ; calyx valvate ;) yjy 
stamens indefinite, monadelphous ; cotyledons amygdaloid. y 

Ovary several-celled ; flowers polypetalous ; calyx imbricate ;) yyyy 
stamens definite ; anthers rostrate ; leaves usually dotless. y 

OvAty several-celled ; flowers polypetalous or apetalous (or '> 
valvate); calyx imbricate; stamens indefinite; anthers oblong , > IX. 
leaves usually dotted. ) 

Ovary several-celled ; flowers polypetalous ; calyx valvate or'i 
imbncate ; stamens indefinite, pan collected into a fleshy hood ; > X. 
anthers oblong , leaves dotless. ) 


. Alangiaceae. 

. Chamaelauciacese 


. Onagracese. 
Rhizophoraceae 


Melastomaceae. 


Lecythidaceae. 


The CoMBRETACEiE are natives of the tropics, mostly astringents ; 
the bark of several is useful in tanning ; others yield gum ; the galls 
of several species are useful dyes. ALANGiACEiE are chiefly Indian, 
with aromatic roots ; fruit edible but insipid ; timber valuable. 
CHAMiELAUCiACEiE, are small, beautiflil flowering bushes, resembling 
the Heaths ; they abound in Australia ; of their uses and properties 
nothing is known. Haloragace^, are found in ditches, sluggish 
streams, mostly in temperate parts of the world. Species of Trapa 
supply an article of food in their kernels. 

The Onagrace.® include Fuchsia^ Clarkia, and some other 
garden favourites of great beauty, natives of the northern hemisphere, 
and abundant in the New World. Some of these, as Jussieea and 
FUehsiay are used in Brazil and Chili as dyes ; others are astringents. 
The species of (Fnothera expand their flowers in the evening, whence 
Q* 
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their name of Evening Primrose. EuizopiiOKACEiK, or Mangroves, 
grow in muddy waters on the coast, where they soon form dense 
thickets which the sun’s rays fail to penetrate ; hence the putrid 
exhalations which render many tropical regions near the coast and 
large rivers so unhealthy ; the seeds have the curious habit of 
germinating while still attached to the branch that bears the fruit. 
Belvisiace.?£ are smooth-leaved Camellia-like bushes, wholly African 
and tropical, of whose uses little is known. The Melastomace^ 
are natives of both hemispheres, but mostly American ; they are all 
slightly astringent Many produce edible fruit, and some are useful 
in medicine. The Myrtace/E are natives of hot climates, within and 
without the tropics ; Myrtus communis^ the Myrtle, the species with 
which we are most familiar, is a native of Persia. The order includes 
the Eucalyptus^ the Gum-trees of Australian travels ; the Pomegranate 
(Tunica Granatum ) ; the Guavas (Tsidium\ and a number of other 
exotics equally w-ell known from their fruits or flowers. Lecythi- 
DACEiE are natives of the hottest parts of South America. Brazil and 
Sapucaya “nuts” are seeds of plants belonging to this order. 


Alliance XXXV. — Cactales. 

Flowers dichlamydeous, polypetalous ; placentas parietal ; embryo 
with little or no albumen. 

Sepals and petals distinct , stamens opposite the petal* ; style* separate ; ) • 

ovules pendulouk. ) xxomaiiacca*. 

Sepals and petals distinct ; stamens scattered ; styles confluent ; ovules ') j* t niinrrni 
pendulous ; seeds albununous. $ ’ *-o***c®** 

Sepals and petals numerous, mmilar ; stamens scattered ; styles confluent ; ) i tt Cactace* 
ovules horuontal ; seeds exalbununous. j ***. v.»cwcc«. 

Homaliace^ are all tropical. 

LoASACKfi are American plants found over the whole continent ; 
their most noted peculiarity being the secretion of an acrid juice with 
which the hairs on the stem are charged. 

The CACTACEiE came originally from the American continent 
They are at the same time fleshy and ligneous. Their branching 
stems present the most varied, often the most grotesque forms. 
Sometimes tliey are erect, like a tall fluted column ; at others they 
are massed together like a solid sphere, tapering off into cylindriod 
bmiches, or £ittened after the manner of the Indian Fig. In short, 
nothing is more varied than the aspect of the numerous species which 
grow naturally in strange profusion in America, and which art has 
brought together in great quantities in our gardens ibr the purposes 
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of Study or gratification. The stem is generally destitute of leaves, 
the position of which is only indicated by a small cushion situated 
under the bud. Nevertheless, Pereskia has true petioled leaves, 
which are large and oblong, caducous, or deciduous. The buds, 
situated in the axils of the leaves, are of two kinds ; the lower are 
furnished with spines, the upper are developed into branches and 



Fig. ^^2,’—Mamillaria elephant idens 


flowers. Fig. 442 represents Mamillaria elephanHdens^ one ot the 
genus cultivated in greenhouses. 

The flowers in the genus Cactus are regular and hermaphrodite ; 
their envelopes are composed of a great number of divisions, the 
exterior of which are sepals, whilst the internal ones are petals, it is 
not always possible to find the precise limit between the corolla and 
calyx. The stamens are very numerous. The ovary is inferior, and 
surmounted by a lengthened style, divided into several stigmatic 
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branches ; it is unilocular, and has as many parietal placentas on its 
interior as there are stigmatic branches ; upon each of these placentas 
are a number of anatropal ovules. The fruit is a pulpy berry ; the 
seeds have a straight or curved embryo, and little or no albumen. 

Opunlia has the stem more or less flattened, with oval or oblong 
articulations bearing bunches of spines or hairs. The flowers are 
large and magnificent. Nothing is more curious than these large 
corollas clothed in the most vivid colours, and which seem to be 
nailed upon the strong, prickly, and succulent ragged stem of the 
plants. The flowers seem to spring from the bunches of hair, or 
from the edges of the articulations ; they are white, red, or yellow, 
according to the species. The fruit, of various size and colour, is 
edible, but very insipid in taste. The Prickly Pear, or Indian Fig 
(Opuntia Tuna), is a plant originally from America. It has long 
been naturalised in the South of Europe, in Spain, Italy, Sicily, 
Greece, &c., where it is cultivated to make hedges and enclosures, 
its fruit being, to some extent, the food of the inhabitants of these 
countries. O. cochinellifera is the plant on which the cochineal 
insect feeds and breeds. This produces the rich-coloured pigment 
employed in the manufacture of carmine. 

The species of Cereus^ or Torch Thistles, have continuous 
angular stems, the angles with bunches of hairy prickles. The 
flowers are large and beautiful. Those of the Torch Thistle of Peru 
are solitary, about six inches in length, white within, the tube greenish 
and the limb rose colour. Cereus g^anteus, indigenous to Mexico, 
resembles an immense candelabrum, sixty feet high. The genus 
Echinocactus is frequently cultivated in this country. It resembles a 
rolled-up hedgehog, but its sides present longitudinal furrows, fur- 
nished with white cotttmy excrescences with short and spreading 
spines. It is from these tiiomy tubercles that the flowers spring; 
they are always large and beautiful, and last for many days. The 
Melocactus has a globular, ovoid, or pyramidal stem, with the sides 
separated by straight furrows. This stem is surmounted by a dense 
mass of bristly wool mixed with slender compact spines, from 
amongst which the flowers spring; they are very snmll, and ephemeral 
in their duration. Melocactus communis is cultivated in greenhouses 
under the name of Turk's-cap Cactus. 

Lastly, we must mention the Mamillaria^ of which we have 
previously given a representation. The thorny tubercles in this 
genus are spirally disposed round the stem. The flowers, which 
kst a long time, often surmount it, forming a kind of zone or 
crown. 
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Alliance XXXVI. — Grossales. 


Flowers dichlamydeous, polypetalous ; seeds numerous, minute ] 
embryo small, in a copious albumen. 


Fruit pulpy ; placentas parietal I Grossulaces. 

'Fruit capsular, placentas axile; style one, stamens definite, calyx | jj Escalloniacca: 

Fruit capsular ; placentas axile . stamens indefinite ; calyx valvate III Philadelphacez, 
Fruit pulpy or fibrous , placentas axile , style one , Stamens indefinite , ) iv • 

calyx imbricJite j IV. Barrmgtoniacea 


The GROSSULACEiE are chiefly natives of the temperate and 



fur 443.— Gooseberry. Fig. 444. — Branch and Flowers, of the White Currant. 


colder regions of the northern hemisphere. The berry is mucilagi- 
nous and agreeable, from the presence of malic acid. The Common 
Gooseberry {J^ibes Grossularra) is a shrubby plant, often armed with 
spines, placed under the leaves, which are alternate or fasciculate, 
and palmately-lobed with a dilated petiole at the base. The flowers 
are arranged in bunches or clusters, axillary in the species destitute of 
spines ; solitary, or at least less numerous, in species thus arm^d. The 
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calyx monosepalous, with five divisions j corolla with five free petals, 
alternating with the lobes of the calyx j stamens five, and perigy- 
nous, and opposite to the sepals \ the pistil consists of an inferior 
ovary, surmounted by two short styles with obtuse stigmas. In the 
interior of the ovary, which is unilocular, are two placentas bearing 
numerous ovules. The fruit is a berry (Fig. 443), crowned by the 
persistent limb of the calyx and the dried-up petals. The integu- 
ments of the seeds become gelatinous externally, internally crusta- 
ceous, and contain an albumen, hard and nearly homy, and very 
abundant, at the base of which is found a very small, straight 
embryo. 

Many species of Ribes are cultivated in gardens as ornamental 
plants, such as R, aureum and R. sanguineum. Others are cultivated 
for their fmit, such as the Gooseberry, which we have described, the 
Currants, Red and White (both varieties ot R, rubrum\ and the 
Black Currant {R, nigrum), the fruit of which contains, as does its 
leaf, an aromatic resinous principle. 


Alliance XXXVII. — Cinchonales. 

Flowers dichlamydeous, monopetalous ; embryo minute, in a 
copious albumen. 

Stamens epigynous, dehiscence porous I. Vacciniaceae 

Stamens epipetalous : anthers sinuous , flowers tinsymmetrlcal . . II. Columelhaceae. 

Stamens eptpetalous ; anthers straight . leaves with interpetiolar ^ jjj 

Stamens epipetalous ; anthers straight ; leaves exstipulate .... IV. Caprifoliaceae. 

The VACCiNiACEiE, or Cranberries, are found in mountainous and 
marshy places in temperate regions of the Old and New World, 
chiefly in the northern hemisphere. The Bilberry or Whortleberry 
(Vaccinium Myrtillus) is a well-known example. The Bleaberry 
{V. uliginosum), and the Cranberry {Oxy coccus palustris), are equally 
well known in many parts of the British Isles. 

The CoLUMELLiACEiE occupy an uncertain anomalous position 
among the surrounding orders. The only known species are from 
Mexico and Peru, and their uses still unknown. 

The RuBiACE^form one of the largest orders, and includes plants 
with a considerable diversity of properties. It may be divided into 
three sub-orders : — 


l. Stellate. 
11. CoflfeaB 
III Cinchonem 


Stipules leaf-Kke 

Stipules small ; ovary with one-two seeds in each ceil 
^pules small ; ovary inany-seeded 
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(Sherardia arvensis), Fig. 445, a small annual with lilac flowers, 
nearly sessile, and disposed in a dense head. They are hermaphrodite 
and regular; the calyx gamosepalous, with six teeth; the corolla 
monopetalous, and four-lobed. There are four stamens alternating 
with these lobes, inserted upon the tube of the corolla. The pistil 
consists of an inferior ovary, surmounted by a style divided into two 
stigmatic branches. Each of the cells contains an ascending anatropal 
ovule. The fruit forms two achanes, crowned by the calyx; the 
embryo is slightly curved, in a homy albumen. The leaves are 
simple, opposite, and accompanied by two lateral stipules, which 
resemble the leaves sufficiently to make it appear that there are six 
verticillate leaves without stipules. Besides Sherardia^ several other 
species, such as the Woodruff {Asperula)^ the Bedstraws {Galium\ 
the Madder (Rubia)^ are all common indigenous plants. Rubur 
tinctoria is cultivated in the South of France for the sake of its roots, 
which contain a colouring matter of a beautiful red, much used in 
dyeing. 

The Coffea are an important sub-order of the Rubiacece, The 
Coffee-tree (Coffea) is an evergreen shrub, having lanceolate, wavy, 
and smooth leaves, resembling those of the Laurel. They are 
opposite, and accompanied by two interpetiolar stipules ; the flowers 
are white and fragrant, forming clusters in the axils of the leaves ; the 
calyx is four or five-lobed ; the corolla funnel-shaped and also five- 
lobed ; stamens equal in number ; the fruit, a red berry, about the 
size of a cherry, consists of a thick and rather sweetish pulp, which 
encloses two seeds, in a parchment-like shell. Each of these is 
convex and smooth on the outside, and furrowed on the inside. The 
short and straight embryo is at the base of a hard albumen, which 
constitutes nearly the whole of the seed. The Coffee-plant, which 
was brought originally from Abyssinia, was in the fifteenth century 
transported into Arabia, which has since become as a second home 
to this shrub, no coffee being equal to that produced in the neighbour- 
hood of Mocha. 

Cephaelis belongs to the same sub-order. 'J"hc species are small 
shrubs, natives of the forests of Brazil. They are chiefly distinguished 
by the properties of their roots, which yield Ipecacuanha, a drug 
having bitter, acrid, and nauseous properties, but a valuable medicine; 
that of commerce is the produce of C^hacHs Ipecacuatiha and some 
other species. 

The sub-order Cinchonea is represented by the genus Cinchona 
(Fig. 446). This consists of evergreen trees or shrubs, which grow 
la the tropical Andes, between ten degrees of north latitude and 
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nineteen degrees south, at a height of from 2,000 to 3,000 feet 
above the level of the sea. They have regular hermaphrodite flowers; 
calyx monosepalous with five teeth; corolla monopetalous, cup-shaped, 
and five-lobed ; stamens five, alternate with these lobes, inserted upon 
the tube of the corolla ; ovary inferior, surmounted by a style, divided 
into two stigmatic branches. The fruit is two-celled, and contains 
numerous winged seeds. The bark of most of the ligneous species 
contains astringent and bitter principles, which, though existing in 
Other genera, are more abundant in Cinchona^ and especially in 
C*. Calisaya, the bark of which appears to 
be the richest in quinine of all the known 
species. 

The mode of procuring this invaluable 
febrifuge is interesting, and has been re- 
corded in the following notes : — “ About 
the end of June, 1847,” says Mr. Weddell, 

** I set out to the province of Casabaya 
This province is divided by the Cordillera 
into two distinct regions ; the one fonning 
table-lands, the other comprehending a 

leng- ‘*«ries of parallel valleys 

These valleys furnish the greater part of 
the Peruvian bark. It would be difficult 
to give an idea of all the treasures of Fig. 446.-Fiowers of c*«cw. 
vegetation buried in these vast solitudes. 

The thirst for gold formerly peopled them, but the wilderness has 
resumed its empire, and the axe of the cascarillero alone breaks its 
silence now. The name of ‘‘cascarillero” is given to those men who 
cut the Peruvian bark in the woods ; they are brought up to this 
occupation from their childhood, and instinctively, as one might say, 
they find their way to the centre of the forest, through almost in- 
extricable labyrinths, as if the horizon were open before tlieni. 

.“These cascarilleros do not gather the Peruvian bark for their 
own profit ; generally they are enrolled in the service of some trades- 
man br small company, who send a sort of overseer to superintend 
their labour. Having fixed upon a portion of the forest favourable to 
their purpose, the party proceed to make roads to the point which is 
to be the centre of their operations. From this time, every part of 
the forest — a view of which is commanded by the new j^thway 
becomes provisionally the property of the party, and no other 
cascarillero dare work it. The overseer, having established his <^mp, 
proceeds to build a wooden hut, in which he can shelter himself and 
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store his provisions \ and if their stay is likely to be prolonged, he 
proceeds to sow maize and vegetables for the use of the party ; the 
cascarilleros, in the meantime, wandering over the forest one by one, 
or in small bands, each enveloped in his poncho, with provisions for 
several days, and the blankets which constitute their beds. They 
range the forest, axe or knife in hand, to clear away the innumerable 
obstacles which arrest their progress at every step ; for the cascarillero 
is exposed to perils which often endanger his life. The forests are 
rarely composed entirely of Cinchona ; they form groups more or less 
numerous, scattered here and there in the depths of the forest ; 
sometimes — ^and this is commonly the case — they are completely 
isolated. If the position be favourable, a glance at the branches — a 
slight play of colour peculiar to the leaves — the aspect produced by 
A large mass of inflorescence, reveals the tree at a great distance. In 
other circumstances he must content himself with an inspection of the 
trunk, in which the outer layer of bark — the fallen leaves, even — ^are 
sufficient to make known the neighbourhood of the object of their 
search. Having marked the group, they begin operations by felling 
the tree with the axe, a little above the root, taking care, in order to 
lose none of the bark, to bare it at the place where the axe is to be 
laid ; and as the thickest part is surrounded by the largest quantity of 
l)ark, and is consequently the most profitable, it is usual to dig out 
the earth at the foot of the trunk, so that the barking should be 
complete. The Cinchona is sometimes completely surrounded with 
liaius^ which shoot from tree to tree. I remember having cut down a 
large tree, hoping to get the flowers, but after having knocked down 
three neighbouring trees it still remained standing, supported in that 
position by the lianes^ which were wound round its branches, support- 
ing it as if wrapped in a shroud. When at last the tree falls, the 
outer balk is removed by means of a wooden mallet, or the back of 
an axe. The part thus stripped is then brushed, and divided 
throughout by uniform incisions. The bark is separated from the 
trunk by means of a knife, with the point of which the surface of the 
wood is as far as possible shaved. The bark of the branches is 
separated much as that of the trunk. The details of dressing the 
bark vary a little in the two cases ; in fact, the thinner plates of the 
bark of die branches, which make the rolled bark, called canu/o, are 
merely exposed to the sun, when they take of themselves the desired 
form, which is that of a hollow cylinder ; but those which are the 
produce of the trunk, and constitute the ordinary bark, which is called 
fah/a, are subjected during the drying process to great pressure, with- 
out which they would take the shape of the others. After their first 
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exposure to the sun, the squares are disposed one on the top of the 
other, just like the planks of deal in a timber-yard, and are kept level 
by means of heavy weights laid on the pile. The next day the 
squares of bark are put back again in the sun for a short while, then 
back again into the press, and so on. But the work of the cascarillero 
is not nearly finished, even when the preparation of the bark is over ; 
his spoil has to be conveyed to the camp. With a heavy load upon 
his shoulder, he has to retrace the intricate paths that he traversed 
with difficulty without his burden. I have seen more than one dis- 
trict where the bark had to be carried through the wood during fifteen 
or t^venty days — it is difficult to conceive how such labour can be 
properly remunerated. The care of packing the bark, which devolves 
upon the overseer, is no unimportant part of the labour. He arranges 
the different loads, as the cutters bring them into the camp, in 
parcels, which are sewn up in woollen canvas packing.” In this 
condition the bales are transported on the backs of men, asses, or 
mules, to the town depdts, where they are packed in fresh leather, in 
'**^h they acquire a great solidity. When dry they are called surons, 
'' this condition they reach Europe. Plate XIX., copied from 
|ldeirs work, represents the harvesting of the bark of the 
in the manner described in a Peruvian forest. 

^ ornamental species of Rubiacea embellish our hot-houses. 

Such are Ixora coccinea^ a beautiful shrub of the island of Ceylon, 
with persistent slightly succulent leaves, and bright red flowers, 
disposed in tufts, which long preserve their brilliancy ; /xora odoratay 
a native of Madagascar, whose flowers exhale a delicious odour ; 
Rondeletia spcciosa^ from the Havanna, has tubular flowers, of a bril- 
liant scarlet outside, with yellowish orange inside the throat \ Rogiera^ 
from Guatemala ; Bouvardtay from Mexico ; Luctdta p-atissimay from 
Nepaul, whose rose-coloured corollas exhale a delicious perfume; 
Gardenia floridoy commonly called the Cape Jasmine. 

The CAPRiFOLiACEiE are natives of the northern parts of Europe, 
Asia, and America, but are rare in Northern Africa, and s1^ less 
known in the southern hemisphere. Many of the family are climbing 
plants, of which the Honeysuckle is an example. 

The Elders are familiar inhabitants of our hedgerows, and about 
cottages and farmhouses, generally near ponds or ditches with stag- 
nant water. The dwarf species (S, Ebulud) is fcetid, and somewhat 
nauseous. The common Elder (S. nigra) is a small bushy tree, with 
delicate cream-coloured flowers in cymes, which are in full blossom 
in June, and its dark purple clusters of beiries are equally beautiful 
in September and October. Large orchards of Elders are cultivated 
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in Kent for the {purpose of making wine from their fruit. The 
flowers are also distilled with water and alcohol, and yield a per- 
fumed liquid known as dder-flower water^ much approved for the 
toilet 

The balls of white blossom of the Guelder Rose {Viburnum 
Opuius) have a fine effect in a well-arranged shrubbery. 

The Honeysuckle {Lonicera Periclymenum) is the Woodbine of 
the poets, the “ twisted Eglantine " of Milton. Shakespeare writes : — 

“ So doth the woodbine, the sweet honeysuckle, 

Gently entwist the maple.” 

In many green lanes in Britain this sweet-scented climber may 
be observed encircling the stem of some young tree, which bears 
indelible marks of its embrace as it winds round the stem from left 
to right. The bright red, or rather crimson berries, succeed the 
fragrant clusters of flowers, equalling them in beauty. 

Linnaa is a lowly plant, the name of which was changed from 
Nummularia, at the request of the great botanist, to commemorate 
his own name. *‘Its lonely, depressed growth,’' he said, ‘‘was a 
fitting emblem of his own early condition.” It is found in Fir woods 
in the North of England and Scotland, and also in the northern 
regions of Europe, distinguished by its slender, trailing stem, and 
drooping flowers of pale purplish-rose colour, with something between 
a beU and funnel-shaped corolla. 


Alliance XXXVIII. — Umbellales. 

Flowers dichlamydeous, polypetalous ; seeds large, solitary ; 
embryo small, lying in a copious albumen. 

Orary two-celled, crowned with a double fleshy disc ; styles distinct . I. Umbelliferae. 

Ovary more than two-celled , corolla valvate ; leave<> alternate . . II. Araliaceae. 

Ovary two-celled ; style hliform , corolla valvate ; !• aves opposite . . 1 il. Comaccse 

Ovary two-celled : styles two ; corolla imbricate ; leaves alternate . . IV. Hamamelidacese. 

Ovary one to three-celled ; style simple or bifid ; anthers extrorse . . T. Bruniaceae. 

This important group of Exogens, which is familiarly represented 
by the Hemlocks, Wild Celery, Parsleys and Fennels, takes the most 
singular forms in Astranfia, Eryngiuniy and Leucolcsna^ where, instead 
of the hollow and fistular stem of the Hemlock, they become solid, 
branching bushes, with panicled flowers, and the inconspicuous 
involucre of CEnanthe becomes great white three-lobed plates sur- 
rounding the flower in Leucolana rotundifolia. 
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The order includes about 1,300 species ; it has been divided by 
Bentham and Hooker into the following sub-orders : 


I. Heterosciadi.i 


Umbel simple ; viiix none 


'Including 

A&trantui 

Kryngium. 

.Hydrocotyle 


II. Haplozvcia 


Umbels compound ; primary ridges of 
fruit only conspicuous ; vitue rarely 
absent. 


I 

I 


Including 

Gi^thusa 

Aiicthuni 

Angelica 

(^rum 

Cicuta. 

Conium. 

Fcsniculum. 


III. DlPLOZYGl n 


Umbels compound ; primary and second- 
ary ndges of fruit both conspicuous. 


Including 

Coriandrum 

Cuminum. 

.Daucus. 


The family of the UmbelH/em is one of the most important of 
the vegetable world, as well for the number of the species which 
compose it, as for the medicinal and economic properties which 
belong to the different species. One of the characteristic traits in 
their organisation consists in the presence of reservoirs or canals 
dvitta) within the fruit, which contain aromatic volatile oils. 

* Some of the species are valuable contributions to the table, 
oinero'^^adly poisons when improperly used. We shall take a 
cursory glance at the more interesting, taking them at random as they 
present themselves. The Garden Angelica {Angelica Archangelica), 
formerly largely cultivated on account of its aromatic pungent leaf- 
stalks (Fig. 447), is a pretty herbacous plant, indigenous in the 
mountains of the south and east of France, and naturalised in England. 
Its tap-root is rather voluminous ; the bluish-green stem attains the 
height of three feet and upwards. This stem is tumid or hollow, as 
are also the petioles of the leaves, which are large, doubly compound, 
and serrate. The flowers form little umbellules, disposed again in 
umbels ; they are small, and of a greenish colour. The calyx presents 
a limb formed of five very small teeth. The corolla is composed of 
five petals, free, elliptic, entire, curved ; there are five stamens, dorsally 
attached to the filaments, and alternating with the projecting petals. 
The pistil is composed of an inferior ovary, surmounted by two 
spreading styles, each terminated by a small ovoid stigma. This 
ovary is two-celled, each cell enclosing a suspended anatropal ovule. 
When at maturity, the fruit, which is winged, constitutes two achienes, 
one for each cell, which finally separate, and remain suspended at the 
extremity of two filaments, which are prolongations of the receptacle. 
Each achaene encloses one seed, formed almost entirely of homy 
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albumen, towards the upper extremity of which a small cylindrical 
embryo is enclosed. 

The Wood Archangel (A, syhfestris\ which grows wild on banks 
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fruits with a hot and aromatic flavour, which have been employed 
from time immemorial as condiments. Such are the Aniseed (Pimpi- 
nella Amsum)^ CMvain {Cuminum cyminum), Dill {Anethum groveolms)^ 
Coriander (fioriandrtmt sativum), Caraway {Carum Carui), Fennel 
[Fosniculum vulgari), &c. 

Several of the Umbelliferae occupy important places in our kitchen 
gardens. The root of the Wild Carrot (Daucus Carotd), so common 
in our fields, is small, heavy, fibrous, and of an acrid flavour. In its 
wild state this root cannot be eaten, but under the influence of culture 
it becomes fleshy, voluminous, nutritious, and sweet, while retaining 
its aromatic flavour. The Parsnip (JPastinaca sativa) grows spon- 
taneously in chalky districts. Like the Carrot it is tap-rooted, and 
culture has rendered it alimentary. Smallage (Apium graveolms), 
when cultivated, takes the name of Celery. Its petioles in the wild 
state are acrid and strongly odorous, but under the influence of 
culture they acquire a sweeter flavour. The colour is taken from 
them by blanching, that is, by keeping them in the dark covered 
with earth. Parsley {Petroselinum sativum), indigenous to the South 
of, Europe is now cultivated chiefly for the sake of its leaves ; the 
sSme is the case with the Chervil { Atithiscus CerefoHum), 

^ Sonoe-^f the Umhellifera have poisonous or narcotic properties. 
The first m this list is the Hemlock {Conium maculatum). It is a 
common plant on the road-side, on rubbish heaps, in burial grounds, 
and in damp shaded places in the neighbourhood of habitations. Its 
root is white and spindle-shaped. Its straight branching herbaceous 
stem is from a yard to six feet high ; it is smooth, cylindrical, glaucous, 
slightly fluted, and spotted with marks of a deep purple colour. It 
has very large, alternate, deeply-cut, compound leaves, with small 
serrate segments ; its flowers are small, white, and disposed in terminal 
umbels, consisting of from ten to twelve rays. Its petals are almost 
equal, sessile, and somewhat heart-shaped. Upon each of the two 
lateral portions of the fruit are five projecting crenulate ribs, which 
give it the appearance of being covered with small asperities or 
tubercles. Any part of the Hemlock, when crushed between the 
fingers, exhales a foetid and disagreeable odour It is well known that 
this pl^t constitutes a violent poison to man, and still more so to 
animals. The poisonous properties of Hemlock have been known 
from the most ancient times \ Socrates and Phocion were recompensed 
for the services they had rendered to the Greeks by having to drink 
the juice of this pl^t 

The Water-Hemlock, or Cowbane (^Cicuta virosdS, is a still more 
active and violent poison than the Common Hemlock. It is happily 



THE VROSTABLR JVORLD. 


sod 

very rare ; it grows on the banks of ponds and ditches, and in turfy 
marshes. 

Lastly, we must mention the /Ethusa Cynapium^ or Fool's Parsley, 
which is commonly found in cultivated places. In kitchen gardens 
this plant may possibly be mistaken for Parsley, which it somewhat 
resembles when young and imperfectly developed. It may be dis- 
tinguished from this pot-herb by the following characteristics : — The 
leaves of the Parsley are divided twice ; their segments are broad 
and divided into three cuneiform and dentate lobes : the leaves of 
the Fool's Parsley are divided three times ; their segments are more 
numerous, straighter, sharp-pointed, deeply cut, and dentate. Besides, 
the odour of the Parsley is agreeable, refreshing, and aromatic ; whilst 
that of the Fool's Parsley is nauseous and foetid. If the two plants 
are in flower they will be distinguished at the first glance, for the 
flowers of the Parsley are yellowish, whilst those of the Fool's Parsley 
are white. The stems of these plants also present different character- 
istics : that of the Fool's Parsley is almost smooth, the lower part 
reddish, and the whole slightly tinged with red; the stem of our 
aromatic vegetable, on the contrary, is channelled and green. 

The ARALiACEiE are trees and shrubs of the tropics, and of their 
borders in both hemispheres. Adoxa moschatellim^ ard the Ivy 
USedcra Helix), are the only plants of the order indigenous to the 
British Islands ; the former is a small herbaceous plant distinguished 
by its slightly musky odour, and its greenish-yellow flowers, which 
grow in woods and shady places. The Ivy is universally diffused in 
woods, hedges, on old buildings and rocks, or trunks of trees, on 
which its coriaceous evergreen leaves and clinging and trailing branches 
form a prominent object Some strange confusion has arisen between 
the names of the Ivy and the Yew, which Dr. Prior explains thus : 
** The Chamaepitys of Pliny, as we learn from Parkinson, was called 
in English, Ground Pine and Ground Ivie, after the latin word fva. 
But the name Ground Ivy had been assigned to another plant, which 
was called in Latin, Hedera terresfris {Nepeta Glechoma), and thus Ivy, 
and Hedera came to be regarded as equivalent terms. But there 
was again another plant which was also called Hedera terresfris, viz., 
the creeping form of Hedera Helix, and as Ivy had become equi\^ent 
to Hedera in the former case, so it did in this too, and eventually was 
appropriated to the full-grown evergreen shrub so well known. The 
botanical names of the Yew are so completely confused by the older 
botanists with those of the Ivy, that, dissimilar as are the trees, there 
can be no doubt that the origin of their names is identical." 

The root of Fanax quinquefolhm, a species belonging to this 
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order, furnishes a drug much used by the Chinese under the name of 
Gingseng ; and P. fruticosum^ P, cochleaius^ natives of the Moluccas, 
are used as aromatic medicines by native practitioners in the East 

CoRNACE/E are found all over the temperate parts of Europe and 
America. Some of them, as Cornus florida^ sericea, and arcinaia^ are 
said to possess tonic properties of a high order. The Cornel, or 
Dogwood, is a tree sometimes seen in our hedges, and cultivated in 
our plantations, being useful for making butchers* skewers, and the 
Cornelian Cherry (Cornus mascula) is common on the Continent, 
where its little clusters of starry yellow flowers are the earliest 
harbingers of spring. 

HAMAMELiDACEiE, or Witch Hazels, are found in North America, 
Japan, China, Central Asia, and South Africa ; its most attractive 
member being the genus Rhodoleia^ whose great red involucral leaves, 
says Dr. Lindley, give quite a new aspect to the order, and point 
at an affinity of some kind with Liquidambar, 

. BRUNiACEiE are, with the exception of one species, all natives of 
the Cape of Good Hope. 


Alliance XXXIX. — ^Asarales, 

Flowers nionochlamydeous ; embryo small, lying in a copious 
albumen. 


Ovary one-ccllcd ; ovules definite , perianth 4-5-cleft , occasionally root- > j Cantalare® 
parasites. $ aaniaiace®. 

Ovary one-celled ; ovules definite ; perianth 4-8-cleft ; stem-parasites . 1 1 . Ia>ranthacea; 

Ovary three to su-celled ; ovules indefinite III. Aristolochiacex 


The SANTALACEiE, Or Sandal-wo©ds, are found in Europe and 
North America as humble plants, but in Australia, the East Indies, 
and the South Sea Islands, they expand into large shrubs or small 
trees. Sandal-wood, the produce of Santalum album is hard, heavy, 
admits of high polish, and yields a fine perfume ; qualities which 
recommend it for all kinds of fancy furniture and boxes. It is also 
burnt in temples, as incense, its fragrant odour being due to an 
essential oil said to be heavier than water. 

The LoRANTHACEiE are natives of the tropics, both of Asia and 
America, but rare in Africa. Their economy presents some very 
curious phenomena. In Ftsoum, the Mistletoe, according to 
Decaisne, the ovule does not appear till three months after the 
pollen has taken effect. Griffith, who has also minutely studied 
Loranthusy states that the ripe seeds adhere firmly to the substance 
on which they are applied, by means of their viscid coating, which 
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hardens into a transparent glue, and in two or three days after 
application the radicle curves towards its support, becoming enlarged 
and flattened as soon as it reaches it. By degrees a union is formed 
between the woody system of the parasite and stock, the fibres of the 
sucker-like root of the former expanding on the wood of the latter in 
the form of a bird’s foot Up to this time the parasite has been 
nourished by its own albumen, but as soon as it has acquired the 
height of one or two inches a lateral shoot is sent out, which adheres 
to the stock by means of sucker-like productions, which frequently 
nm to a considerable distance, covering the tree with parasites. 

Mr. Miers, who has carefully studied the order, draws a distinc- 
tion between Loranthus and Viscum : the former distinguished by its 
large, showy, dichlamydeous, crimson flowers, with lengthened 
stamens, and an ovary containing a solitary ovule, suspended from 
the summit of a cell, with a large fleshy cotyledon ; Vtscum^ on the 
contrary, having small, pale, dioecious, monochlamydeous flowers, 
with stamens sessile, or nearly so, different in structure, with dis- 
similar pollen; a unilocular, turbinate ovary, with three ovules, of 
which only one arrives at maturity, attached to a free central 
placenta, with almost obsolete cotyledons. On these grounds he 
founds the new order Viscacea. 

The Mistletoe is supposed to be propagated by birds, t^pecially 
by the Fieldfare and Misselthrush, which feed on the berries. The 
mode in which the propagation of Myzodendron is effected is also 
clearly demonstrated by Dr. Hooker. Here the fruit is provided 
with long, feathery processes analogous to the pappus of the Com- 
positae, which float them in the air,^ and afterwards assist to hold them 
on to the branches while the radicle insinuates itself into the plant. 

The Aristolochiace/e, or Birthworts, are common in tropical 
America, sparingly in North America, Europe, and Siberia, and in 
small numbers in India, Two species are said to be British plants, 
but among the rarest of our reputed species, and probably an acci- 
dental importation. The AristolochiaCUmatUis is recorded as being 
found growing on old walls, near Spittal, in Lincolnshire, &:c. 

The distinguishing characteristic of the order resides in the 
flowers, which have the perianth constantly divided into three seg- 
ments. The stamens have the same ternary characters, and the ceUf 
of the fruit are three or six, always adherent to the perianth. The 
arrangement of the wood is also peculiar, their stems being com- 
posed of longitudinal plates, surrounded by a central pith, with ar 
exterior baA ; but these plates are not placed in concentric circles 
as in other exogenous plants, but continue to grow, uniformly anc 



ARISTOLOCHIACEJH, 


509 


uninterruptedly, as long as the plant lives. The most remarkable 
species are found in tropical America, where the gigantic size and 
grotesque appearance of their flowers excite the wonder of the 
traveller; of these. A, cymbifera^ the borders of whose calyx re- 
sembles one of the lappels of a Norman woman’s cap, measures 
seven or eight inches in length ; while the flowers of A, cordiflora 
and A. gigantea are from fifteen to sixteen inches across. They are 
generally tonic and stimulating, and several of them are used in 
medicine. 
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PART IV. 

GEOGRAPHICAL DISTRIBUTION OF PLANTS. 

LiNNiEUS, whose singular genius foresaw most of the conquests 
reserved for his favourite science — the study of botany — laid the 
foundations of Botanical Geography. In the prolegomena of his 
“ Flora Lapponica," the immortal botanist of Upsal says, in the 
poetical and concise style which is peculiar to him : “ The dynasty 
of the Palms reigns in the wann regions of the globe ; the tropical 
zones are inhabited by whole races of trees and shrubs ; a rich crown 
of plants adorns the plains of Southern Europe; troops of green 
Graminacea occupy Holland and Denmark ; numerous tribes of 
Mosses are settled in Sweden ; but the brownish-coloured Algce^ and 
the white and grey Lichens, alone vegetate in cold and P-ozen Lap- 
land, the most remote habitable spot of earth : the lowest of the 
vegetables alone live on the confines of the earth.'^ 

The modifications in the distribution of plants which Linnaeus 
had observed journeying from south to north, Tournefort had already 
observed during his travels in Armenia, upon the slopes of Mount 
Ararat. At the foot of this mountain he saw the plants of Armenia ; 
higher up he found the plants resembling those of Italy ; higher up 
still he found representatives of those of the environs of Paris ; 
above these were allies of the plants of Sweden ; finally, on the bor- 
ders of eternal snow, near the summit of the mountain, he found 
plants which recalled those of Lapland. 

Buffon had also a glimpse of the laws which apply to the distri- 
bution of plants. “The vegetation which covers the earth, he 
says, ‘‘ and which is still more closely attached to it than the animals 
which browse on it, are even more interested than they in the nature 
of climate. Each country, each changing degree of temperature, has 
its particular plants. We find at the foot of the Alps the plants of 
France and Italy ; at their summits we find the plants of the frozen 
North ; and the same northern plants we find again at the summit ol 
the mountains of Africa. Upon the range of the hills which separate 
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the Mogul empire from the kingdom of Cashmere, we find on the 
•outhem slopes many of the plants of India, and it is not without sur- 
prise that we find on the north flanks many of those of Europe. It 
IS also from the extremes of climate that we draw our drugs, per- 
fumes, and poisons, and all the plants whose properties are in excess. 
Temperate climates, on the contrary, only produce temperate things ; 
the mildest of herbs, the most wholesome of vegetables, the most 
refreshing of fruits, the quietest of animals, the most polished of 
men, are the heritage of the mildest climates.” 

At the commencement of the nineteenth century Geographical 
Botany was in a manner created by Alexander von Humboldt, 
whose genius is so universal that his traces are found in connection 
with every modem science. On his return from a voyage to the 
equinoctial regions of America, Von Humboldt, in one of his finest 
memoirs, demonstrated that it is the predominance of certain fomis 
of vegetation which enables us to recognise a country immediately. 
A forest of Firs and Pines transports us at once to the northern 
or to the high mountain ranges of Europe ; the Oaks and Beeches 
to the temperate zone ; the Olives to the south, and the Palms into 
intertropical regions ; the Cape of Good Hope is the country of the 
Heaths, and Mexico is perhaps the country most typical of the 
Orchids.*^ in another memoir Humboldt attempted to estimate 
the total number of plants diffused over the surface of the globe, 
the influence of climate upon their distribution. For the first 
tim^lie established clearly that localities, each equally distant from 
the equator, and at an equal elevation above the level of the sea, 
might nevertheless have climates very little resembling each other, 
while countries situated under parallels very remote one from the 
other might have analogous climates. 

The travels of naturalists of our own day in all parts of the globe 
have established, to the satisfaction of botanists, that certain charac- 
teristics belong to the vegetation of each climate, an interesting fact 
of which we shall endeavour to convey to the reader some succinct 
idea. The researches of explorers, combined with the labours of 
descriptive botanists, enable us to give some precision to the 
principles of botanical geography. 

Theophrastus, who was born b.c. 370, enumerated 500 kinds of 
plants, and Pliny (died a.d. 79), in his “ Historia Naturalis,” treats 
of 800. The Greek, Roman, and Arab naturalists mention 1,400 
species, but in the sixteenth century, according to C. Bauhin, Ais 
number was raised to 6,000. Linnaeus’s “Species Plantarum” 
(1764) contains descriptions of 8,551 species. Wildenow’s edition 
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(published from 1797 to 1810) described 17,457 species of flowering 
plants, which, with the Cryptogamia, made 20,000 of known plants. 
Persoon, in his ‘‘Synopsis Plantanim ” (1805-1807), brings the 
number up to 26,000. Since that time the number of known plants 
has increased much more rapidly. R. Brown, in his “General 
Remarks on the Botany of Terra Australis,’^ speaks of 37,000 
Phanerogamia, and Humboldt (“ De Distributione Geographica 
Plantarum”) of 44,000 Phanerogamous and Cryptogamous plants. 
De Candolle, in his “ Essai 6ltfmentaire de Geographic Botanique 
(1820), thought that the writings of botanists and the various 
European collections of dried specimens might contain 56,000 
species j at which number also, in 1820, the species in the herbarium 
of the Jardin des Plantes were estimated. The collection of 
M. Benjamin Delessert, of Paris, was supposed to contain, in 1847, 

95.000 species, a number which, about the same time, Lindley con- 
jectured to comprise all known species. It has been estimated as 
probable that the existing species of Phanerogams amount to from 

150.000 to 200,000. The number of Cryptogams is probably not 
less. 

The numerical proportion of species belonging to the Phanero- 
gams or Cryptogams varies according to the latitudes of the globe. 
As we advance towards the north, the number of Cryptogams 
increases \ the proportion of Phanerogams, on the other hand, rises 
as we approach the equator. In the frozen or temperate zones the 
Cryptogamia are humble vegetables which scarcely raise themselves 
above the surface of the soil ; but in tropical Brazil, the arborescent 
ferns rise to the height of the loftiest Palm-trees. 

The vegetation of each species corresponds with a determinate 
interval in the scale oi the thermometer, and this interval is 
not the same for all plants. Barley occupies the northernmost 
points of grain culture — about *70® north latitude in Lapland ; 
67 ** to 68° in western Russia, and 66° in the eastern parts ; on the 
north-western parts of Europe it does not extend so far, since the 
mean temperature of the summer months falls, and the climate is 
made less favourable by excessive moisture. It extends from the 
north of Scotland to the Shetlands and the Faroes, but seldom ripens 
properly in the latter, so that the seed-corn is chiefly brought from 
Denmark. Barley will not grow in Iceland. In warmer countries it 
occupies a corresponding region on the hills, and is grown as high 
as 3,500 feet on the Alps; on the Himalayas up to 12,000 feet of 
altitude. 

The northern limit of Wheat in Great Britain is about 58° nortli 
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latitude, in Norway 64®, and in Sweden 65®, but it is not much 
cultivated beyond 60®. In the west of Russia it is at 61^ 15', and 
falls off gradually in the east. The Polar limits in North America 
are not yet ascertained, as its culture has not perhaps been pushed 
there to its utmost extent j it is known to be cultivated at 54® in the 
middle of the continent Its equatorial limit in the plains of the 
northern hemisphere seems to be not far distant from the tropic, 
but it grows luxuriantly on the plateaux of the intertropical regions 
of America at 8,000 feet or more above the level of the sea. The 
possible limits of the culture of Spelt {Triticum Speltd) are not 
ascertained, since the existing diffusion of this grain depends more 
on the habits of men, and their systems of cultivation, than on climatal 
conditions. 

The Vine is a native of the wanner temperate zones, and is said 
to attain a diameter of three to six incLcs, and to climb to the top 
of the highest trees in the forests of Mingielia. Humboldt estimates 
that the cultivation of the Vine succeeds only in those climates 
where the annual mean temperature is about 60® Fahr., if the mean 
summer heat is not below 68® Fahr. In the Old World these 
conditions are found to exist as far north as latitude 50®, in the 
Ne w Wor ld not beyond 40®. In both hemispheres the profitable 
xultur^ cea^s^rithin 30® of the equator, unless in elevated regions, 
or in such as Teneriffe, where the heat is moderated by the sea- 
breeze. Thus the region of the Vine occupies a band of about 20® 
in breadth in the Old World, and not more than half that breadth 
in America. 

We can now comprehend why certain vegetables live in some 
countries without flowering, and others without bearing fruit. The 
short summers and short days in such countries fail to yield the 
aggregate amount of heat, and that supplied is just sufficient to 
develop their leaves, but not enough to expand their flowers ; and 
their fruits are abortive. The influence of heat on vegetation is so 
marked that we can scarcely name a single species which is truly 
cosmopolitan. Most vegetables occupy a determinate zone of theif 
own, which they rarely pass. The cold prevents them from passing 
its limits towards the north ; the heat exercises the same influence 
towards, the south. 

Humidity of the atmosphere and the solar influence have, also, a 
notable influence on the geographical distribution of plants. It is 
still more necessary to consider the influence of altitude. In propor- 
tion as we rise m the atmosphere the temperature decreases, and this 
lowering of the temperature is so rapid, that in ascending a mountain 
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we pass through a wide range of temperature in the course of a few 
hours. From this it follows that a high mountain under the equator 
may be clothed at its base with the richest vegetation, while its summit 
is covered with eternal snow, and the space between is clothed with 
the same kind of diversity of vegetation (on a limited scale) which the 
traveller meets with in his journey from the equator to the pole. 

We will now consider, in order to give a general idea of their 
vegetable products, the five geo^aphical divisions of the whole 
world — Europe, Asia, Africa, America, and Australia. 

Europe. 

We can distinguish in Europe three great botanical regions, i. 
The region of the North; 2. The Middle region ; and 3. The region 
of the South, or Mediterranean. 

The Northern region comprehends Lapland, Iceland, Sweden, 
Norway, and the northern provinces of Russia. The vegetation is 
monotonous ; the ligneous species form only the one-hundredth part 
of the plants ; the cryptogams predominate. The trees are princi- 
pally coniferous and amentaceous. The Oak, the Hazel, and Poplai 
are arrested at 60® N. lat. ; the Beech, the Ash, and the Lime at 
63®; the Conifers at 67^ ; Barley and Oats can be ciTltivated up to 
70°. Spitzbergen, the most northerly island of Europe, situated 
between 76^ 30' and 81® contains only ninety-three species of phane- 
rogamous plants, belonging principally to the families of Graminacece^ 
Crucifer<z, Caryophyllacem^ SaxifragacecR^ Ranuncuiacece, and Composit(^, 
Among these plants there is scarcely a single tree or shrub, but only 
an under-shrub, Empet* •v nigrum^ and, two small creeping Willows. 

Some idea of the vtj, ion of Norway, with its deeply-intersecting 
fjords, may be gathered i^m the engraving. Fig. 448. Martins, to 
whom botanical geography is indebted for many valuable observations, 
made a voyage along the western coast of Norway, from Drontheim 
to North Cape, in recording which he has traced with a vigorous hand 
the picturesque vegetation of that country. “ On the 28th of June,” 
he sajrs, “we arrived at Drontheim. While disembarking I was much 
surprised to see Cherry-trees bearing fruit about the size of peas. 
Lilac, Mountain Ash, Black Currant, and Iris germanica weie 
covered with expanding flowers. My astonishment ceased, however, 
when I learnt that the spring had been a very fine one. The most 
Common tree in the gardens and streets of the town is the Mountain 
Ash. I remarked also four Oaks (Quercus Robur\ which appeared 
to suffer from the cold; in fact, upon the west coast of Norway the 
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northern limit of the Oak lies half a degree south of Drontheim. The 
Ash is a more hardy tree, but it never attains the dimensions of the 
Oak in Sweden, and in latitude 6i® i8^ I noted the last of them. 
The Lime lives at Drontheim, as do the Poplar {F. balsamtfera), and 





Fig. 448.— A Norwegian Fjord. 


the Horse Chestnut ; the Lilac blooms in every garden. All fruit- 
trees can only be cultivated as espaliers. Even in the most favoured 
situations, the Apple, Pear, and Plum do not ripen eve^ year. In 
the environs of Drontheim, ^oups of Elder, Birch, Fir, intermingled 
with Ash, Maple, Aspen, Bird-cherry, Hazel, Juniper, and Willow, 
crown the heights. The fields are dry and well exposed, while the 
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meadows occupy the lower ground. This fine fresh landscape has 
something exceedingly pleasing about it, although severe and cold. 

“ Towards the north I pushed on to Cape Ladehamer, which is 
crowned with light-foliaged Birches. On the east is the cascade 
of Leerfes, where the foaming waters of the Nidelven precipitate 
themselves over the rocks in the middle of a black forest of Pines. 
I arrived there at midnight. The dawn and the twilight which 
mingled together on the horizon, projected a hazy, doubtful light 
upon the l^dscape, for at this period of the year the sun scarcely 
sinks beneath the horizon in tbis latitude, and the bright lights 
which bum in the heavens towards the north already aimounce that 
it will soon reappear. 

** In the fields and by the roadsides I found a great many plants 
which occupy similar situations in France.” “Nevertheless,” he 
continues farther on, “the eye of the botanist was rejoiced by the 
sight of a vegetation belonging at once to the Flora of the Boreal 
regions of the Alps and of die sea-shore.” In the thickets grow 
Geranium sylvaticum^ AquUegia vulgaris^ Aconitum septenirionalCy 
Pedicularis lapponica^ Trientalis europaa^ Paris quadrifolia; in the 
less sheltered places, Comus suecica^ Vaccinium Vitis-id(sa^ Polygonum 
viviparumj in the marshes, the Bleaberry, and Geum rivale; upon the 
sandy sea-shore, Planiago maritima, Glaux maritUna^ Elymus aren'- 
arius, Triglochin maritimum^ and many others equally interesting to 
the botanist 

In the first days of July the traveller reached Heldringen, a post- 
town situated on the borders of Nordland and the Government of 
Drontheim under latitude 65” 15'. He scaled a mountain whose 
denuded summit was 2,100 feet above the level of the sea. Its 
vegetation resembled that of the summit of the Alps. Salix lapponica 
and Diapefisia lapponica alone reminded him that he was in Norway. 

“At Bodog, in 67? 16',” he continues, “I saw for the first time 
houses covered with turf, upon which grew many tufts of grass. 
According to my custom, I first examined the cultivated vegetables, 
but I saw only a few Potatoes, Peas, Radishes, a few Gooseberry-trees 
without fruit, and some fields of Barley and Rye. In the meadows 
just above the sea-level I found some plants which would have 
demonstrated to me, in the absence of other proofs, how much the 
climate of this country approaches that of the most elevated Alpine 
regions. There was Dryas octopetalay Silene acaulisy Arctostaphylos 
alpinOy Alchemilla cUpinay Bartsia alpina \ and besides them, species 
which are unknown in Alpine regions, namely, such as Aconitum 
septenfrionaley and Tqfieldia borealis., Besides these, notwithstanding 
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Ae diderence of climate, some of the plants which are most common 
in the neighbourhood of Paris are found here, as the Dandelion, the 
Coltsfoot {Tussilago\ Ladies* Smock {Cardamtne pratmsis), Viola 
sylvatica; they seemed a souvenir of France thrown at random in 
die midst of this northern vegetation.** 

At Hammerfest, which is under 70® 48'' north latitude, all 
attempts at cultivation had disappeared. The energies of the place 
are turned to commerce ; it is from curiosity rather than for profit 
or utility that a few vegetables, are cultivated. 

“ Near the city,” adds the Professor, “ I observed rich meadows, 
that were cut once a year, and some herds of half-wild reindeer, 
which grazed and roamed about freely. We shall deceive ourselves, 
however, if we consider Hammerfest a dull or melancholy city. Its 
principal streets, on the contrary, consists of very fair new wooden 
houses, well ordered, and in all respects comfortable. These are the 
habitations of the better class of inhabitants. The houses of the 
lower classes are poorer and older ; borrowing, however, a particular 
charm from the flowery turf with which they are covered. The roofs 
are formed of great squares of turf, on which a number of plants 
have germinated and grow vigorously. In seeing these aerial gardens 
I have ibr the first time been able to comprehend the phrase * in 
tectis^ which often occurs in the writings of Linnaeus, indicative of 
the locality. In short, it was upon the roofs of houses that the 
learned botanist of Upsal herborised at Hammerfest; indeed, I 
frequently borrowed a ladder myself from the proprietor in order to 
gather the plants which grew round the chimney of one of these 
picturesque old houses. What I often found there were CocMearia 
anglica^ Lychnis diuma. Chrysanthemum inodorum^ Shepherd’s Purse, 
Poa pratensis, and P. trivialis. In autumn, when the flowers 
of Chrysanthemum inodorum are in full bloom, these hanging meadows 
rival in beauty those of our own more genial climate, and give the 
city a smiling physiognomy which contrasts most happily with the 
severe aspect of surrounding Nature. Ranunculus glacialis^ Arabis 
alpina, Silene acaulis^ Saxifraga nivalis^ Bilberries, Diapensia lapponica^ 
Salix reticulata^ S. herbacea, &c., grow in the neighbourhood.’* 

“How great was my surprise on landing at the North Cape, 
in latitude 71®,** he continues, “to find myself in the middle of 
the richest subalpine meadows that can be imagined I High and 
tufted grass, which reached my knees. I found here, in short, 
at the northern extremity of Europe, the flowers which had so 
often attracted my admiration at the foot of the Swiss Alps ; there 
they were, as vigorous, as brilliant, and much larger than among 
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the mountains. The globe flower (Traliius €urojl>aus\ AlchmiUa 
alpinay Geranium syivaticum^ Hkracium alpinum, Phieum alpinuMy 
and Poa eUpina, On the right rises the imposing mass of North 
Cape, steep and inaccessible; before us a steep and sloping but 
verdant path, which permitted us to attain the summit by winding 
round the side of the mountain. In the ascent I gathered with 
enthusiasm all the plants which presented themselves ; to me they 
possessed a peculiar interest as being, so to speak, the most robust 
and adventurous of all their European congeners. They seemed, 
like myself, to be expatriated, and exposed on this black rock to be 
batter^ by the waves. I was tempted to ask them why they had 
quitted the skirts of the cultivated fields and peaceful shades of the 
woods of Meudon, where they could receive the homage of Parisian 
botanists, in order to lead this exposed life among strangers. They 
were the Spircea Ulmaria, Cerastium Shepherd’s Purse, Dande- 

lion, Golden Rod, &c. Nevertheless the Boreal or Alpine plants were 
in the majority on these slopes. I found there Thalicirum alpinum, 
Pedicularis lapponica, Salix reticulata, the Snowy Gentian, Comus 
suecica, &c. The loftiest summit of North Cape is 1,020 feet above the 
level of the sea ; it is surmounted by a small rock, on which many 
visitors have engraved their names. But even this was not destitute 
of all vegetation ; small circular patches of Lichens (Parmelia saxatilis^ 
Umbilicaria erosa), black as the rock, were attached to it, and a 
small microscopic moss hid itself in the clefts. There were a few 
miserable-looking plants, which had been destroyed by the winds, 
scattered on the ground, and seeking shelter behind such elevations 
of the soil as would protect them from the continuous squalls which 
swept the North Cape. Among the shrubs I found the Dwarf Birch 
and Azalea procumbens. The herbaceous plants were much less 
numerous ; Silene acaulis, the Diapensia lapponica, and Saxifraga 
opposiiifolia. 

The mid-European region includes southern Russia, Germany, 
Holland, Belgium, Switzerland, the Tyrol, and the British Isles, 
Upper Italy, and the greater part of France. This region, whose 
exact limits it would be difficult to trace, is very different from the 
preceding. It is milder, more temperate ; its woods and forests con 
sist essentially of Oak ( Quercus Robur), to which we may add Chest- 
nut, Beech, Birch, Elm, Hornbeam, Alder, &c. ; but the Oak pre- 
dominates. These trees, all of which lose their leaves during winter, 
give to the landscape a very peculiar feature, varying with the season. 
This region is especially favourable to the cultivation of the Cereals. 
An oblique line, drawn from east to west, with certain inflections of 
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its course, but rpiging between the forty-seventh and forty-eighth 
parallel, and inclining a little towards the north, would divide it into 
two zones — one, the Northern, in which the Vine and the Mulberry 
yield to the rigour of winter, whose forests are chiefly composed oi 
Conifers, where the culture of the Apple and Pear takes their place, 
and which includes more Cyperacea^ Rosace(z, and Crucifer<z ; the 
other, the Southern, characterised by the culture of the Vine, the 
Mulberry, and the Maize, and in which LabiatcB begin to predominate. 
Some idea of the vegetation of this region will be gathered from 
Plate XIX., which represents the banks of the Loire in the glory 
of its summer vegetation. 

In the Southern region the Mediterranean forms the centre. It 
is a vast basin, whose shores present a vegetation which, if not 
identical, is at least analogous in its whole extent. Labiate abound 
there, and in certain seasons the air is filled with their sweet perfume. 
To this extensive family we may add a large number of Caryophyllacece, 
CistdcecBy LiliaccB^ and Boraginacem, The Mediterranean draws its 
distinctive character, however, from the vast extent of uncultivated 
country, where the Kermes Oak, Phillyrea, the Evergreen Oak, and 
various half frutescent Labiatae, reign supreme. These plants more 
especially abound in Italy, Spain, Greece, Algeria, and in the northern 
portion of Asia Minor. Nevertheless, a new vegetation makes its 
appearance at Rhodes and Jaffa, which becomes closely connected 
with that of Egypt. The vegetation of the Mediterranean often 
presents itself with a smiling and agreeable aspect Clumps of 
odorous Myrtles, Arbutus, and Vitex Agnus-castus, frequently occur 
on its shores j magnificent Oleanders, whose praises have been sung 
by the poets, occupy the edges of the brooks. In Italy, Sicily, and 
Spain, the Orange-trees bear without cessation flowers and fruit The 
Prickly Pear (Opuntia vulgaris'), and the American Agave, naturalised 
here, form impenetrable hedges in the southern parts of these 
countries, to which they give a marked and very characteristic land- 
scape. The forests consist essentially of the Evergreen Oak ( Quercus 
Ilex), whose persistent leaves remain until after their third year, and 
whose acorns, which have a very agreeable taste, form a considerable 
portion of the people's food, and of the Cork-tree {Quercus Suber), 
mixed with other characteristic trees and shrubs, such as JSrica 
arborea, numerous species of Cistus, with ephemeral flowers, often 
large and of dazzling brilliance, and of Cytisus, Genista, &c. 

Among the other species characteristic of these happy regions 
we may cite the Cypress {Cupressus), the Aleppo Pine, the Stone 
Pine, Planes, the Olive, which we scarcely meet with elsewhere; 

R# 
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Mastic-tree {Pistacia lentiscus\ and the Pomegranate {Cerattmia 

Siiiqua\ 

Over a great part of the south coast of Sicily, a Palm, the ChattUB- 
reps humiiis, with fan-like foliage, waves sometimes beside the Date, 
from the bosom of a clump of Oranges and Citrons, its taU stipe 
crowned with an elegant panicle of drooping and feather-like leaves. 

Asia. 

It would require a volume to give even an idea of the rich and 
varied vegetation of Asia. We inust limit ourselves to a rapid glance 
of the features most characteristic of its Northern, Central, and 
Southern divisions. 

The Northern region, or Siberia, forms a botanical region in close 
connection with the Northern region of Europe in the one direction, 
and with its own middle region on the other. It has its own peculiar 
character, nevertheless, from the predominance of certain families, 
such as LeguminoseSy RanunadaceeSy CrucifereSy UliacecBy and Umbeili- 
fercB, Some genera are remarkable for the number of their species ; 
we may quote Astragalus among the L^minoscs; Spiraa among the 
Rosacea; and Artemisia among the Compesitee, Considering that the 
mean temperature varies from 29® to 46*^ Fah., we cann 0 fie 5 'kuii^w 
a condition of vegetation very varied. Forests are formed by l4rch, 
Spruce, Pinus CembrUy P. sibiricay P, syhestris, &c.; White and 
Balsam Poplars and isolated Balsamic plants, dwarf Birches, Service- 
trees, Alder Buckthorn, Alders, Willows, accompany them, while 
Whortleberries and Rhododendrons form the under-shrubs. The 
Flora of the Steppes of Kamtschatka does not differ materially from 
that of the pasturages of Central Europe. According as the spectator 
expects these to be rich or sterile, he is the more or less surprised 
to find stately Tulips and graceful Irises mingling with the grassy turf 
in spring, but the Wormwood {Artemisia)y and other monotonous 
forms of vegetation, succeed them. 

Humboldt assigns to the forests of the OumI the vegetation 
characteristic of a park. “ They present," he says, ** an alternation 
consisting of a mixture of needle-leaved and round-leaved trees, 
and lawns ; an assemblage which is completed by masses of brush- 
wood, formed by Wild Roses, Honeysuckles, and Junipers, whilst 
Hesperisy Polemoniumy Cortusa MathioHy magnificent Primroses, and 
Lanupors, form a perfect ca^et of flowers ; while the Water Buck- 
bean, with white blossoms, is the grace of the marshes." He saw 
also on the banks of the Irtisch great spaces entirely coloured 
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red by Epilohium^ wi^ which were associated tall-stemmed Lark- 
spurs (Delphinium)^ with blue flowers, and the fiery-scarlet Lychnis 
chaicedonical^ 

The central region consists of Northern China and Japan. The 
Magnolias — those pand-leaved trees, with magnificent flowers and 
delicate aroma, which give such an attractive feature to gardens 
where they can be cultivated — are natives of this vast region. So is 
the Camellia, which has been, as it were, naturalised in the green- 
houses of Europe, whose evergreen, glossy, and persistent foliage is 
the admiration of travellers, and of which we may reckon upwards 
of 700 varieties; ^d the Tea-plant (Camellia Thea\ of whose 
leaves so manjr milli&i/s of pounds are annually imported into 
Europe. Also the Aucuba, with coriaceous leaves and clustered 
flowers, so ornamental in our gardens and shrubberies; Celasirus, 
Hollies, Spindle-tree, Lagersirbmia^ Spircea^ Elceagniis^ &c. 

The most remarkable trees and shrubs besides these are the 
Palm, Raphis ftabdUformis ; the Paper Mulberry (Broussonetia 
papyrifera ) ; Osmanthus, whose flowers are employed to give flavour 
to Tea leaves ; the Ebony-tree (Diospyros Kaki), with white flowers, 
and berries of a cherry-red, and of a delicious flavour ; the Loquat 
(Eriobotrya^'aponica ) ; Salisburia culiantifolia^ which is planted 
round the temples; Yews (Taxus nucifera and verticillata) ; Cypress 
(Cupressus japonica)\ Junipers; Thujas; Oaks (Quercus glabra 
and glatica ) ; Alnus japonica^ Juglans nigra, and several species of 
Laurels and Maples. 

Among the cultivated plants we find Rice; Wheat; Barley; 
Oats; Sorghum vtdgares Sago (Cycas revoluta) ; Taro (Caladium escu- 
lenium ) ; Convolvulus Batatas; Apple ; Pear ; Quince ; Plum ; Apri- 
cot ; Peach ; Orange ; Radish ; Cucumber ; Gouids ; Water-Melons ; 
Anise (Pimpinella Anisum) ; Peas ; Beans ; Hemp ; and Cotton 
(Gossypium herbaceum) — z. remarkable mingling of vegetable produc- 
tions, which transports us at one moment from Asia to Europe, and 
at the next from America to Asia, We might dwell upon a crowd of 
ornament^ plants, many of which are now well known in Europe, 
as the Glycine, the Lily of Japan, Tiger Lily, and Chinese Primrose. 

The Southern legion of Asia comprehends the two Indian 
peninsulas. Here non-tropical species disappear, or only present 
themselves very rarely. Tropical families become more numerous ; 
the trees cease to lose their leaves ; ligneous species are more 
numerous than without the tropics ; the flowers axe larger, more 
magnificent; climbing, creeping, and parasitic plants increase in 
number and size. India may be considered the true country of 
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aromatic plants. Nor is the rich soil less fruitful in the production 
of suitable timber for constructive purposes. 

Among the most abundant arborescent plants in this botanical 
region are Bomhaxj Sapindus; Mimosa j Acacia; Cassia; Jambosa; 
Gardenia; Ebony (Diospyros Ebenus) has been celebrated for its 
black-coloured, solid wood from the most ancient times ; Bignonia; 
Teak ( Tectona grandis) is a magnificent tree, which furnishes timber 
well adapted for building purposes from its great endurance; 
Isonatidra Gutta produces gutta-percka ; Laurels have an aromatic 
bark ; the Nutmeg-tree (Myristica) produces seeds which are 
employed as spice ; Figs (Fia^s religiosa^ indica^ elastica) ; Palms, 
such as the Borassus {Borassus flabelltformis), with magnificent large 
fan-like leaves; Sagus, whose soft pulp yields sago, a farinaceous 
product very rich in starch ; Calamus^ whose twining and creeping 
stem is sometimes upwards of 500 feet in length, of one uniform 
thickness, and of which the canes used in Europe are made ; Areca 
(Areca Catec?iu\ the nut of which is a favourite masticatory with the 
natives; Corypha umbraculifera, the trunk of which, sometimes 
reaching the height of sixty or seventy feet, is crowned with an 
ample tuft of leaves spread out in umbrella form, covering a space 
of eighteen feet ; Dracmna ; Screw-pines (Pandanus) ; last but not 
least the Bamboo. 

If we throw a glance, moreover, at the plants under cultivation, 
we find them equally important: — Rice; Earth-nut; Sorghum; 
Indian Com ; the Cocoa-nut, the elegant and useful tree which gives 
to man almost all the necessaries of life, supplying him at once with 
shelter, food, light, heat, and clothing ; the Clove-tree (Caryophyllus 
aromaticus), the unopened flower of which is the well-known clove ; 
Pepper {Piper nigrum\ the frait of which, gathered before maturity, 
has been constantly brought to Europe since the expedition of 
Alexander the Great ; and the Betel (Chavica Betel)^ with bitter and 
aromatic leaves, in which the Southern Asiatics enclose a few slices 
of the Areca-nut, which they chew ; the Tamarind {Tamarindus 
indica\ a magnificent tree, the fniit of which encloses a pulp of acid 
flavour ; the Mango {Mangifera indica), whose much-vaunted fhiit 
has a sweet and richly-perfumed flavour accompanied with a grateful 
acidity ; the Mangosteen {Garcinia Mangostana)^ whose berry 
encloses, under a bitter and astringent epicarp, a delicious pulp ; the 
Banana, whose yellow-clustered fmit, each six or eight inches long, 
furnishes a very nourishing food ; the Rose Apple {/ambosa vulgari^\ 
the Guava {Psidtum pomiferum), with yellow fhiit of the size of a 
Pear; Oranges; Water-Melons; Sugar-cane; and Coffee. 
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We have attempted in Plate XX. to give an ideal representation 
of the principal species of vegetables belonging to the botanical 
region which we have just described. Some rustic species are 
figured in the foreground. On the left a Cotypha, surmounted by 
Arenga saccharifera and a group of Bamboos. Towards the centre, 
but stiU on the left, and near die trunk of a great Sandal-wood tree, 
is a Sago Palm (Sagus). In the middle distance is the Areca Palm, 
its stem inclined and surrounded by embracing Lianes. On the 
right is the Borassus ; close by is the Banana ; both arc in the shade 
of a large Mango-tree. To the left of this is a Cinnamon and Gutta- 
percha tree backed by a lofty Cocoa-nut. 

The plants cultivated in the background are Pepper (Piper) \ the 
Camphor-tree (Camphora offidnarum)^ behind the Cocoa-nut, and 
in the distance the Nutmeg and the Clove-tree, near a row of Bam- 
boos and Rotangs. 

Africa. 

Africa, like Asia, presents three very distinct regions : — ist, the 
Northern, which comprehends the Mediterranean littoral, and the 
Sahara; 2nd, the Central, which is tropical ; 3rd, the Southern, which 
includes the Cape of Good Hope. 

The Mediterranean region, by which we mean the African littoral 
bathed by the Mediterranean, includes Algeria from the northern 
slopes of the Atlas to the sea, and the Delta of the Nile. This part 
of Afiica represents, in many respects, a vegetation analogous to that 
of South Europe. In the mountain region of North Africa all the 
plants of Central Europe may be cultivated with advantage. The 
Vine prospers in the neighbourhood of Tlemcen, Milianah, Mascara, 
and Med^, where the colonists and even the natives have under- 
taken its cultivation. The Olive, so generally spread over North 
Africa, constitutes one of the chief sources of wealth to the Kabyle 
tribes. The Cork-tree forms immense forests in the lower mountain 
region of the littoral : in the province of Constantine, gathering the 
cork has become an important trade since its conquest by France. 
With respect to the Sahara, M. Cosson, a traveller and botanist, thus 
expresses himself ; — 

“ Northern Africa is especially characterised by the extreme 
rarity of rains, the dryness of the atmosphere, and the extremes of 
temperature; the absence of great ranges of mountains and of 
permanent water-courses gives an asi)ect quite special to this desert- 
like vegetation. The number of species growing spontaneously does 
not exceed 500. The greater number of these are perennials, 
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which grow in tufts, and have a dry and sterile aspect, giving them a 
diaracterisdc rugged and hard appearance. The families represented 
in the Algerian Sahara in greatest number are Compositay Graminaceay 
LeguminoscBy Crucifermy and Chenopodiacea, Among the ligneous 
species are Tamarisks, a genus of elegant flowering shrubs, and the 
Pistada atlandca. The Date-tree is, however, the chief source of 
wealth in the gardens of the oases. This tree is cultivated, not 
alone for the abundance and variety of its products, but also for its 
shade, which secures other cultivated plants from the violence of the 
winds, and maintains in the soil the moisture required for the 
cultivation of other crops. 

“ Besides the Date, an oasis generally presents an abundant crop 
of Figs, Pomegranates, Apricots, frequently the Vine. The Peach, 
the Quince, the Pear, and the Apple, are planted in gardens, and 
in the oases the Citron, the Orange-tree, Olives, Barley, more rarely 
still. Wheat, are cultivated in the irrigated lands of the neighbourhood, 
and in the intervals between the Date plantations. Onions, Beans, 
Carrots, Turnips, and Cabbages, occupy a large place among the 
plants cultivated. Pimento is also largely cultivated for the stimu- 
lating properties of its fruit, which render it a favourite condiment 
with the Arabs. The Egg-plant, and the Tomato, are cultivated in 
some gardens for their fruit Numberless species of Cucurbitacece are 
also sown in the gardens in summer, and sometimes attain a great 
size. The Gombo {Hibiscus esculentus) is cultivated here and there 
by the negroes for its mucilaginous fruit The industrial and fodder 
plants are principally Hemp, represented by a dwarf variety 
(Haschich), which is not employed as a textile plant, but its ex- 
tremities are smoked by some of the less fervent Mussulmen. 
Tobacco is also cultivated. Henna {Lawsonia inermis)y the leaves 
of which have been employed in dyeing a black colour, scarcely exists 
except in the oasis of Ziban.’’ 

The central region is only very imperfectly known, in consequence 
of the terribly in^ubrious nature of its coast The same forms of 
vegetation, however, prevail there which are found in other tropical 
regions. We may remark here that the plants, which are usually 
herbaceous in countries without the tropics, become ligneous in these 
regions. This is the case with plants of the families Rubiaceccy and 
Maivacea. We note here also the almost entire disappearance of 
Crudfera and Caryophyllacea, The prevailing families are Z^- 
mifmOf Terebintha^y MalvacecBy Rubiacca, Acanthaceccy Cappari- 
daceccy and Anonacea, If we take^ a glance at prevailing vegetation 
proper to this region of Africa, we And upon the humid coasts 
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impenetrable forests formed of Mangroves (Rhizophora Mangli)^ and 
Avtcennia tomeniosa^ Musa, Canna, Amomum, Pandanacece, gigantic 
Malvacea (such as the Baobab), Bromeliacecz, Aroidece, Aloes (Aloe 
socoirind) furnishes the aloes of medicine ; and several fleshy 
Euphorbias impress their strange characteristics upon the vigorous 
vegetation of this region. 

It would be depriving African vegetation of its richest ornament 
not to mention its admirable Palms. At their head stands the Oil 
Palm guineensis), the fruit of which, of the size of an Olive, 

contains so much oil that the liquid flows out when it is pressed 
between the fingers. The seed contains a sort of butter. The sap 
of this precious tree yields an excellent wine ; its leaves prove 
excellent food for sheep and goats. But the true palm wine is pro- 
duced from Raphia vtnifera. Another remarkable member of this 
elegant family is lodoicea Seychellarum, the fruit of which is larger 
than a man's head, and weighs upwards of twenty pounds; it 
sometimes floats as far as the coast of India It is a fact worthy of 
remark that in this region very few Ferns or Orchids are observed, 
and yet these groups of plants are extremely numerous in other 
tropi^ countries. 

Among the exotic vegetables which are successfully cultivated in 
Central Afea we may reckon Maize ; Rice; Sorghum; Indian Com ; 
Manioc ; Caladium csculmtum, belonging to the family of the Aracea, 
the rhizome and leaves of which are alimentary ; the Banana ; the 
Mango ; the Papaw-tree ( Carica Papaya), the fruit of which, about the 
size of a small melon, is eaten eifiier raw or cooked, and the pulp 
mixed with sugar, forms a delicious marmalade ; the Pine Apple ; 
Figs; Coffee; Sugar-cane; Ginger; various species of the 
Earth-nut ; Cotton ; Tobacco ; and the Tamarind. Plate XXL, 
which represents an Abyssinian village, will give some idea of the 
vegetation of equatorial Africa. Alongside the lofty Palms and 
Baobabs (Adansonid) we see the arrangements for cultivating Rice. 

The Southern region of the Cape of Good Hope is the country of 
the species of Protea, Pelargonium, Epacridacece, Oxalis, and Ixia, 
which decorate our hothouses and parterres. No other country can 
compare with this region for the prodigious abundance and dimen- 
sions of its Heaths. While the plains of Europe, the Alps included, 
scarcely yield a dozen species, at the Cape there are many hundreds. 
They attain sometimes the height of fifteen or sixteen feet. Their 
leaves are small, inconspicuous, and acicular ; but their flowers are 
large, and the colours which decorate them brilliant in the extreme, 
vaiying from the softest shades to dazzling. 
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The Flora of this region is rich in vegetable forms, but it is by no 
means smiling in its aspect. We find no true forests, grand and 
sombre, in tlie whole region ; there are few creeping plants, but, on 
the other hand, there are many succulents. The most characteristic 
families are the RestiacecB^ Iridacea^ FroUacece^ Ericacea^ Mesenibry- 
anthacem^ Eufacea, GeraniacecB^ Oxalidacea^ and Polygalaceie. Among 
the characteristic genera we may mention the Ixiaj Gladiolus^ with 
their sword-shaped leaves and parti-coloured flowers ; Strelitzia^ so 
remarkable for their inflorescence, and for their blue and yellow 
flowers ; Frotea, so named for their diversity of appearance ; Leuca- 
dendron^ of which one species, Z. argenteum (the Silver-tree), rises to 
the height of from thirty to forty feet, its branches bearing lanceolate 
leaves, silky and silvery; Helichrysum and Gnaphalium^ coiymbiferous 
composites, better known as Immortelles \ Mesembryanthemum^ or Ice- 
plants; Stapelia^ leafless Asclepiads, with angular fleshy stem and 
showy flowers but somewhat foetid odour ; Fhylica^ a genus of Rham- 
nads somewhat resembling Heaths, with abundant evergreen foliage, 
and small cottony heads of white flowers ; Pelargonium^ of which an 
infinite variety of forms, the result of culture, are known ; Oxalis, the 
evergreen Sparmannia, whose white flowers, stamens with purple 
filaments and irritable anthers, are so ornamental in orangeries. It is 
upon the sandy coast of this curious botanical region that the species 
of Siapelia^ Iridacece^ Mesembryanthemum^ and Diosma abound. The 
Heaths and Crassulas grow upon the slopes of the mountains. 

The cultivated plants are the Cereals, most of the fruits and 
vegetables of Europe, the Sorghum of Caffreland, Yam, Banana, 
Tamarind, and Guava. 


America, 

Vegetation is richer and more varied in ‘America than in any 
other part of the globe. Beginning with North America, we find its 
Polar vegetation quite analogous to that of Europe and Asia under 
the same latitudes. The Willow, Birch, and Poplar, exposed to the 
persistent action of the cold, become stunted bushes ; and Saxifrages, 
Mosses, and Lichens prevail. 

Without dwelling on the Arctic regions, tlien, we may divide this 
immense country into two regions ; one of which, descending as far 
as 36®, may be called the Nortiiem region ; the other, compre- 
hended between 36^ and 30® of latitude, will constitute the Southern 
region. 

The Northern region well deserves to be called the region of 
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Aster and Soltdagoj those beautiful composites abound there with Ua^ 
triSy Rudheckia^ and GcUardia^ of the same family. (Rnothera^ Clarkiay 
Andromeda^ and Kalmia^ charming ornamental plants, well known in 
our flower gardens, likewise characterise this vegetable zone. Amongst 
the most abundant arborescent species, we may mention numerous 
species of Pine, Fir, Larch, ITiuja^ Juniper; no less than twenty- 
seven species of Willow ; twenty-five of Oak, Beeches, Chestnuts, 
Elms, Hornbeams, Alders, Birches, Poplars, and Ashes. With these are 
mingled the American Plane ; Liquidamhar^ the trunk and branches of 
which furnish juices used in medicine ; the Tulip-tree, with singularly 
truncate leaves, and large, spreading, solitary, yellowish flowers; 
different species of Maple, Lime, Robinia^ and Walnut. Together 
with these numerous and varied arborescent species, which attain 
considerable dimensions, grow the Myrica cerifera^ which furnishes 
an abundant wax drawn from the fruit by boiling ; the Currant 
(Ribei)^ with coloured and ornamental flowers in great varieties of 
red, yellow, and white ; the elegant Andromeda^ Azalea, Rhodo- 
dendron, and Spiraa, present themselves in endless varieties; 
Sumacs, a species of which {Rhus toxicodendron), with greenish 
yellow flowers, contains a juice so acrid that contact with it pro- 
duces blisters and erysipelas, and is a dangerous poison ; Ceanothus, 
Hollies^ and Buckthorns. 

In the Southern region the vegetation somewhat resembles that 
of the tropics, being a transition between that of the temperate and 
torrid zones. Walnuts, Elms, Chestnuts, and Oaks are found there, 
and with them three species of Palms, one of which is Chamcerops 
Palmetto; species of Yucca; of Zamia, among the Cycadeacece; Passi- 
flora; of woody twining plants, such as Bignonia sapindus; Cactuses, 
and Laurels. Lastly, by the side of Tulip-trees, Pavia, and Robinia, 
grow magnificent species of Magnolia, of which this is the true domain. 
The vegetation of this region is thus remarkable in its variety. The 
Sugar-cane, Indigo, Cotton, and Tobacco cover the cultivated plains. 
In Missouri, Texas, Arkansas, and Mexico, the great colony of the 
Cactuses raise their lofty stems. In this region Cactus, Opuntia, 
Cereus, Echinocactus, and Melocacfus, raise their oddly-branching stems 
and clustering flowers, the most remarkable of all doubtless being 
Cereus giganteus. It inhabits the wildest and most inaccessible 
regions, requiring little or no soil to attain a prodigious development 
It has at first the appearance of an enormous tomahawk. Thence rises 
a column, three yards high, which branches off and assumes the shape 
of an immense candelabrum, the height of which may be twelve or 
thirteen yards. Plate XXII. is a representation of several Cactuses 



belonging to this re^on, from an original drawing by M. Bende, a 
French traveller in this country. Mexico, according to the reports of 
botanists, may be divided into three regions of altitude. The first 
extends from the valleys as for as the Oak forests — this is the region 
of Palms, Cotton, Indigo, Sugar-cane, Coffee, and tropical ^its. 
The second, situated at an elevation of from 3,500 to 9,000 feet 
above the sea, is th^ temperate region. It stretches from the Oak 
forests to the forests of ConifercB, At this height the temperature is 
still sufficient to ripen some tropical fruits. The third, or cold region, 
occupies a space comprehended between die Conifers and perpetual 
snow. In many places it possesses a climate under which Pear, Apple, 
and Cherry trees, and the Potato, can still grow. In ascending from the 
foot of Orizaba, one sees successively appear and disappear Mimosa^ 
Acacia^ Cotton, Convohndits^ Bignonia^ Oaks, Palms, Bananas, Myrtles, 
Laurels, Terehinthacea^ Tree-ferns, Magnolia^ Arborescent Composites, 
Plane, Storax^ Apples, Pears, Cherries, Apricots, Pomegranates, 
Lemon and Orange trees. Orchids, Fuchsia^ and Cactus, 

In the plains of Venezuela, known under the name of Llanos, 
over which we propose to conduct the reader, we shall find in 
Alexander von Humboldt a faithful and eloquent guide to the vege- 
tation. “ We entered,*’ he says, “ into the basin of the Llanos, in the 
Mesa de Paja. The sun was nearly at its zenith ; the earth, wherever 
it was sterile and destitute of vegetation, had a temperature of n8^ 
to 122® Fahrenheit ; not a breath of wind was felt as we rode upon 
our mules. Nevertheless, in the midst of this apparent calm, whirl- 
winds of dust rose unceasingly, driven by little currents of air, which 
only skimmed the surface of the soil, and were produced by the 
difference of temperature between the naked sandy places and those 
covered with vegetation ; they rendered the heat of the air still more 
suffocating.” Through this atmosphere of quartz grains and banks 
of vapour, rendering the horizon sometimes wavmg and sinuous, 
sometimes striate, continues the learned traveller, “I saw naked 
trunks of Palm-trees, destitute even of their crowning tuft of verdure. 
The trunks appeared in the distance like the masts of ships on the 
horizon. There is something imposing, but sad and melancholy, in 
the uniform appearance of these steppes. Everything appears im- 
movable; only the shadow of a little cloud, which traverses the zenith, 
announcing the approach of the rainy season, is projected upon the 
savannah. The steppes are principally covered with grass-like 
plants, such as KyiUtigia, Cenchrus^ and Faspaium, With these we 
find a few dicotyledonous plants, such as Turnera; some Malvacea^ 
and, what is very remarkable, species of Mimosa^ with leaves quite 
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sensitive to the touchy which the Spaniards call Domuderas. The 
same race of cows which in Spain fatten upon sainfoin and clover, 
here find excellent nourishment in the herbaceous sensitive plants. 
The pasturage is richest, not only near rivers subject to inundations, 
but also where the trunks of the Palm-trees are the most crowded, 
which cannot be attributable to the shelter and protection which they 
have from the sun’s rays, since the Palm of the Llanos (Corypha 
tectorum) has only a very few corrugated and palmate leaves, like those 
of C/iamarops^ and the lower are always parched and dried up. 
Besides the isolated trunks of Palms we also find, here and there, in 
the Llanos, groups of Palms, in which the Corypha mingles with a 
tree of the family of Froieacea — z, new species of Rhopala^ with hard 
and resonant leaves. In the Llanos of Caraccas, the Corypha extends 
from the Mesa de Paja to Guayaval. More to the north and north- 
west it is replaced by another species of the same genus, with leaves 
equally palmate, but much larger. To the south of Guayaval other 
Palms predominate, chiefly the pinnate-leaved Ptriiu {Guilidma 
spsciosd) and the Mauritia flexuosa^ the Sago-tree of America, which 
supplies farinaceous food, good wine, thread to weave into hammocks, 
clones, and baskets \ its fruit, in shape resembling pine-cones, being 
covered with scales, like those of Calamus (Rotang), with something 
of the taste of an apple. The Guaranes, whose very existence, so to 
speak, depends on the Murichi Palm, obtain an acid and very 
refreshing fermented liquor from it. This Palm has large, shiny, 
corrugated, and fan-like leaves, maintaining a most beautiful verdure 
in times of the greatest drought The sight of it alone in the Llanos 
produces an agreeable and refreshing sensation ; and the Murichi, 
laden with its scaly fruit, contrasts singularly with the sad aspect of 
the Palm of Cobija, the leaves of which are always grey and covered 
with dust” 

As we ascend from the low country of Central America towards 
the high craters of the Cordilleras, wliirlwinds of snow and hail succeed, 
each day, and for several hours, to the hot rays of the sun. If we 
ascend the Andes, between 20® south latitude and 5® north, at a 
height of from 5,000 to 10,000 feet above the sea level, we shall find 
extra-tropical forms of vegetation become more abundant : Gramu 
nacecss some Amentacea — such as the Oaks, Willows j Labiaia; 
Ericacea; numerous Composiia; Caprifoliacecej Umbelliferaj Rosacea; 
Crucifera; and Ranunculacece. Tropical plants, on Ae contrary, 
disappear, or become very rare ; but still, isolated species of Palms, 
Pepper-plants, Cactacea, Passion-flowers, and Melastomacea are found 
at considerable heights. Among the most abundant ligneous species 
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are the Ceroxylon atuiieola^ the highest of all the Palms, which reaches 
the height of aoo feet, and produces a wax which exudes from its 
leaves, and from the base of their petioles ; Willow and Humboldt’s 
Oak ; several species of Cinchona^ which here reign supreme ; a few 
Hollies, and species of Andromeda. Vegetables cultivated between 
the tropics, in Mexico, and as far south as the river Amazon, dis- 
appear almost entirely here; but Maize and Coffee, the Cereals 
and European fruits, are cultivated in these regions; Potatoes; 
Chenopodium Qutnoa, the seeds of which, when boiled, serve as food 
for the inhabitants of the mountains. 

If we ascend to the height of 10,000 feet above the sea on the 
Andes, and in the same latitude, tropical forms of vegetation almost 
entirely disappear. Those, on the contrary, which characterise 
temperate climates, and even the Polar regions, become abundant 
Laige trees are no longer seen. Alders ; Bilberries ; Currants ; 
Es^loftia, with bitter and tonic leaves, of which this is the home ; 
Hollies and Dry mis, are bushes belonging to these regions, as well as 
the curious Calceolarias, with shoe-shaped corolla, the seeds of which 
have supplied horticulture with an infinite number of varieties. 
Amongst the characteristic families we also find UniheUiferce, Caryo- 
phyllacece, Cruciferce, Cyperacea, Mosses, and Lichens. Returning to 
more circumscribed botanical districts, the climate of Caraccas 
has often been called one of perpetual spring. A more delicious 
temperature cannot be conceived. During the day it ranges between 
60^ and 68° Fahr., and in the night between 60° and 64°, at once 
favourable to the growth of the Banana, the Orange, Coffee, the 
Apple, Apricot, and Wheat. 

We must not quit these regions without mentioning two benefi- 
cent trees — the Theobroma Cacao and the Cow-tree, Brosimum 
Galactodendron, The roasted and crushed seeds of Theobroma 
Cacao, with the addition of sugar, make chocolate. Humboldt 
gives the following account of the Cow-tree, which has the habit 
of Chrysophyllum Camito: — “The fruit is rather fleshy, con- 
sisting of one, sometimes two nuts. When incisions are made in 
the trunk an abundance of thick glutinous milk flows, which is 
without any acidity. This substance exhales a very agreeable 
balsam-like odour. It was presented to us in the fruit of the 
Calabash-tree. We drank considerable quantities of it in the 
evening before going to bed, and again early in the morning, without 
experiencing any injurious effects. Negroes and free people who 
work in the plantations drink of it, and soak their maize or manioc 
bread in it The master of the farm assured us that the slaves 
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fattened visibly during the season when the Palo do Vacca furnishes 
them with most milk. Upon the arid flank of a rock/' adds Von 
Humboldt, “ there grows a tree whose leaves are dry and coriaceous, 
its great ligneous roots almost piercing the stone. During many 
months of the year not a shower waters its foliage, the branches 
appear dry and dead ; but when the trunk is pierced a sweet and 
nourishing milk follows the incision.'* 

In order to penetrate to the heart of the vegetation of Brazil, the 
region of Palms and Melastomacex^ the land of promise to the 
naturalists, we shall take as our guide Martins and Auguste de 
Saint-Hilaire, who have written with much exactness on the vegetable 
wonders displayed in the Brazilian forests. Their aspect varies 
according to the nature of the soil, and the distribution of water 
traversing them. If these forests are not the seat of a constant 
supply of moisture, or if the moisture is only renewed by periodical 
rains, the drought stops the vegetation, and it becomes intermittent, 
as in European climates. This is the case in the Catingas. The 
vegetation of the untrodden forests, on the contrary, of which Saint- 
Hilaire gives an eloquent picture, is the reverse of this ; excited by 
the ceaseless action of the two agents, humidity and heat, the 
vegetation of the virgin forests remains in a state of continual 
activity. The winter is only distinguished from the summer by a 
shade of colour in the verdure of the foliage ; and if some of the 
trees lose their leaves, it is to assume immediately a new appearance. 
“ When a European arrives in America, and sees from a distance 
the untrodden forests for the first time, he is astonished not to see the 
singular forms which he admired in European hothouses, but which are 
here mingled in masses and lost. And he is astonished at the little 
difference in the outline of the forests between those of his own 
country and those of the New World, and he is only struck with the 
proportions and the deep green colour of the leaves, which, under 
the most brilliant sky imaginable, impart a grave and severe aspect 
to the -landscape. In order to appreciate all the beauties of a 
tropical forest we must plunge into retreats as old as the world. 
Nothing there reminds us of the fatiguing monotony of our Oak and 
Fir forests ; each tree has a bearing peculiar to itself. Each has its 
own foliage, and often its own peculiar shade of verdure. Gigantic 
specimens of vegetation, each belonging to different, sometimes to 
remote families, mingle their branches and blend their foliage. Five- 
leaved Bignoniacea grow beside Ccisalpinia, and the golden leaves 
of Cassia spread themselves in falling upon Arborescent Ferns. 
Myrtles and Eugenia^ with their thousand-times-divided branches, 
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are finely contrasted with the elegant simplicity of the Palms ; 
Cecropia spreads its broad leaves and branches, whidi resemble 
immense candelabra, among the delicate foliage of Mimosa. There 
are trees with perfectly smooth bark, others are defended by prickly 
spines ; and the enonnous trunk of a species of Wild Fig spreads 
itself out with sloping plates, which seem to support it like so many 
arched buttresses. The obscure flowers of our Beeches and Oaks 
only attract the attention of naturalists ; but in the forests of South 
America gigantic trees often display the most brilliant colours in 
their corolla. Long golden clusters hang from the branches of the 
Cassia. Vochysia erect a thyrsus of odd-shaped flowers. Yellow 
and sometimes purple corollas, longer than those of our Digitalis^ 
cover in profusion the species of Trumpet-flowered Bignonia; and 
Chorisia is decked with flowers which resemble our Lily in shape, 
and remind us of Alstrbmeria from the mixture of colours they 
present. Certain vegetable forms, which •assume at home very 
humble proportions, present themselves with a floral pomp unknown 
in temperate climates \ some Boraginacecs become shrubs ; many 
Eupkorbiacecs assume the proportions of majestic trees, offering an 
agreeable shelter under their thick umbrageous foliage.^' 

But it is principally among the Graminacea that the greatest 
difference is observable. Of tbese there are a great number which 
attain no larger dimensions than oiur Bromus^ forming masses of 
grass only distinguished from European species by their stems being 
more branchy, and the leaves larger. Odiers shoot up to the height 
of the forest tree, with a graceful habit At first they are as upright as 
a lance, terminating in a point, with only one leaf, resembling a large 
scale, at each internode j when these fall, a crown of short branches 
spring from their axils, bearing the true leaves. The stems of the 
Bamboos are thus decorated with verticils at regular intervals. It is 
to the Lianes principally that tropical forests are indebted for their 
picturesque beauty, and these are the source of the most varied 
effects. Our own Honejrsuckle and the Ivy give but a faint idea of 
the appearance presented by the crowd of climbing and creeping 
plants belonging to many different families. These are BignoniacecSy 
Bauhiniay Cissusy and HippocrateacecSy and while they all require a 
support, they each have notwithstanding a bearing peculiar to them- 
selves. One of those climbing par^ites will encircle the trunk of 
the largest trees to a prodigious height, the marks left by the old 
leaves seeming in their lozenge-shaped design to resemble the skin 
of a serpent. From this parasitic stem spring large leaves of a 
glossy green, while its lower parts give birth to slender roots, which 





THE VEGETATION IN CHIU. 


543 


descend again to the earth straight as a plumb-line. The tree which 
bears the Spanish name of Cipo^atador^ “ the murderous Liane,** has 
a trunk so slight that it cannot support itself alone, but must find 
support on a neighbouring tree more robust than itself. It presses 
against its stem, aided by its aerial roots, which embrace it at intei 
vals like so many flexible osiers, by which it secures itself and defies 
the most terrible hurricanes. Some Lianes resemble waving ribbons, 
others are twisted in large spirals, or hang in festoons, spreading 
between the trees, and darting from one to another, twining round 
them, and forming masses of stem, leaves, and flowers, where the 
observer often finds it difficult to assign to each species what belongs 
to it. 

Thousands of different species of shrubs, MelastomacecBy Bora 
ginacecB, Peppers, and Acanthacecp^ springing up round the roots of 
large trees, fill up the intervals left between them. Species of 
Tillandsta and Orchids, with flowers of strange and whimsical shape, 
make their appearance, and these often serve as supports to other 
parasites. Numerous brooks generally run through these forests, 
communicating their own freshness to the forest vegetation, present- 
ing to the tired traveller a delicious and limpid water, while the 
banks of the stream are carpeted with Mosses, Lycopodiums, and 
Fern« the midst of which spring Begonias, with delicate and 
suc^Sftent stems, unequal leaves, and flesh-coloured flowers. Plaie 
XXIII. is a reproduction of a celebrated engraving published about 
the year 1825. It represents the untrodden depths of a Brazilian 
forest, from a picture by the Count de Forbin. Let us glance at the 
vegetation of the countries of the ^eat American continent situated 
below the tiopic of Capricorn, which comprehends Chili, La Plata, 
and Patagonia. We find two Palms in Chili, Jubcea spectabilis and 
Ceroxylon australis, A magnificent tree, Araucaria imbricata^ which 
rises to the height of 150 feet, its verticillate branches lying almost 
horizontally, and covered with spiny leaves, here forms immense 
forests. A few Graminacccc, Heaths, Labiatcc, Umbelliferce, Fuchsias, 
LoasacccCj Myrtles and Laurel-bushes, but particularly ligneous Com- 
posites, form ^he chief part of the vegetation. 

The forests of Paraguay, still little known, situated along the coast 
of the Atlantic, consist of ligneous Composites and Ilex paraguayensis, 
the Paraguay tea, of which a large quantity is annually exported. 

In the Argentine Republic Auguste de Saint-Hilaire found only 
500 species of plants, amongst which only fifteen belonged to families 
which are not European. * 

When we reach the south coast of Patagonia and the Falkland 
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Islands, a few brown and coriaceous Graminac&B and CyperacecB^ such 
as Dactylis ccespitosa^ Carex trifiday Bolax glebaria^ Cardatnineglacialis^ 
Veronica, Calceolaria, Aster, Opuntia Darwinii, Lomaria magellanica 
among ihe Tree Ferns, a few Brambles, thickets of Bilberries and 
Arbutus, include nearly the whole of the vegetation of these desert 
lands, where Mosses, Hepaticas, and Lichens reign supreme. We 
now reach the southern part of South America. In the stormy region 
of Terra del Fuego thick forests cover the mountains, where they 
are sheltered from the wind, to the height of 1,500 feet above the 
level of the sea. Bogus betuloides predominates there ; then comes 
R antarctica, accompanied by Barberry and Currant Bushes. 

At the Island of Hermite, the most southerly point of the 
American continent, there ^is still some arborescent vegetation. 
Hooker there observed eighty-four flowering plants and many 
Cryptogams. A 'Fungus parasitic on the Beech {Cyttaria Gunnii) 
constitutes there a principal aliment of the miserable inhabitants 
of these gloomy regions. 

Australia. 

The Australian Flora and Fauna are so different from those of 
any other part of the world, that from the state of our geological 
knowledge it does not appear possible that this part of the.dij^r|4.can 
be considered contemporary with any of the other divisions. '^Vhe 
study of animals and plants of Oceania leads naturalists to the con- 
clusion that these countries belong to an earlier creation than those 
of the rest of the earth; it seems to belong to the tertiary or 
secondary epochs. In fact, all the Marsupial animals belong to a 
t)rpe of mammals similar to those found in the fossil state in 
Jurassic rocks, and the vegetation presents such anomalies as might 
be expected in the tertiary period more than in that of our days. It 
presents forms more ancient than any other contemporary vegetation. 
More than nine-tenths of the species found between 33® and 35® 
south latitude, in Australia, are absolutely limited to these regions. 
Many constitute completely distinct families; others form families 
which are scarcely represented in any other part of the globe. 
Those even which belong to groups more generally diftused disguise 
their natural affinities under forms isolated and unlike their congeners. 
The different species of two genera, namely Eucalyptus among 
Myrtacece, and Acacia among Leguminosce, form perhaps, from their 
number and dimensions, one-half of the vegetation which covers the 
country (Fig. 449). Their leaves are reduced to phyllodes. Neither 
these phyll^es nor the limb of the real leaves are placed honzon* 
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tally, like those of Europe and other parts of the world, but, as 
represented in the engraving, they are perpendicular to the surface of 
the soil, so that the light shining between these vertical blades is not 
arrested, as in the case with our trees 
and bushes, m which the leaves are 
placed transversely one above the 
other. The effect produced by masses 
of Australian verdure is thus entirely 
different from that to which we are ac- 
customed in Europe. The aspects of 
these forests particularly struck the first 
travellers who visited them, from the 
singular sensation communicated to the 
eye by this mode of distributing light 
and shade. 

Eucah^ittSf which occupies such a 
large pla(e in Australian vegetation, 
may be said to be the sacred tree with 
the natives ; it shadows the tombs of 
the savage inhabitants of these coun- 
tries. Sir Thomas Mitchell, the traveller 
to owe the first scientific 

•description of Australia, has given a 
remarkable picture of ** these groves of 
death, which are daily becoming more 
and more rare, and will disappear under 
the influence of European colonisation. 

He relates that these groves mark the 
centre of the patrimonial land of each 
great Australian tribe. Little tumuli of 
grass, and sandy footpaths, surround 
the clumps of these funereal squares, 
over which spreads the shadow of the 

Eucalyphfs and Xanthorrhcsa If to phjPUode. withieaflets -6. with- 
the magnificent Eu^alyptut and simple^ 
leaved Acacia^ which predominate in the 

forests and give quite a special character to the vegetation, we add 
the Xoftthoryitaa, -with its thick stem, long, narrow, linear leaves, 
curved and spreading at the summit, from the centre of which rises 
an elongated stem, terminated by a spike of robust flowers ; the 
Casuarina, w sh long, pendent, and drooling boughs, most delicately 
articulated^'' iraucaria exccisa, whose column-like trunk and verti- 
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cillatc branches rise to the height of ninety or a hundred feet ; the 
elegant EpacruktcoE^ with flowers so varied ; a vast number of pretty 
Leguminos®, which now add to the riches of our hothouses ; more 
than 120 terrestrial Orchtdacece^ nearly all belonging to genera 
peculiar to Australia, we shall have an idea of the vegetation which 
covers and decorates in so original a way the shores of New Holland. 

The large islands of New Zealand almost correspond in latitude 
with the zone which we have been examining. These islands are the 
nearest land (considering Van Diemen’s Land as part of Australia), 
and are interesting as being the exact antipodes of Western Europe, 
and because they repeat as it were our Mediterranean region on the 
other side of the globe. While resembling it in climate, however, 
the native vegetation has its own characteristics. It has some 
features in common with Australia and the tropics, as will appear 
from the account given of them by Messrs. Richard and Lesson, 
whose account we ^iefly follow. 

In the large island of Ika-na-Nawi there are immense forests of 
Lianes and interlacing shrubs, which render them impenetrable. In 
these forests there exist, no doubt, trees of gigantic dimensions, for 
the canoes of the natives are sometimes as much as sixty feet long, 
and from three to four broad, all hollowed out of one trunk. At from 
two to four miles from the coast Messrs. Richard andHbesson saw 
large spaces, very low and probably marshy, covered with gSlPli 
masses of green trees, of which the Dacrydium cupressmum and 
Podocarpm dacrydioides and some others, form the principal species. 
The European is surprised to meet there many familiar plants, or 
species closely allied to them, such as Senecio^ Veronica^ Rushes, 
Ranunculus acrts, &c. On the other hand, several plants peculiar to 
New Zealand grow abundantly in these localities, such, amongst others, 
as the Phormium tenax, called by Europeans New Zealand Flax, 
because its fibres furnish a very strong thread, much used in the 
manufacture of certain fabrics. 

Ferns form a tenth of the number of species in the whole vcgeta 
tion of this country ; among Monocotyledons, are Gramtnacea and 
Cypera^xccj among Dicotyledons, UmbeUifenZy Crudfercc^ and Onagrari’^ 
<uem. New Zealand only furnishes a small n^ber of alimentary 
plants. The aboriginal inhabitants of this archipelago, for the most 
part icthyophagous, were long reduced to the feculent root of a Fern, 
the Pteris esUUenta^ for food, when they could not obtain fish. None 
of their trees produce large fimit The Taro (Ccdadmn esculentum) 
and the Sweet Potato {Convabmius Batatas) also serve as nourishment 
to the inhabitants of these countries. It is to be remarked that 
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European vegetables, introduced into New Zealand by sailors, are 
propagated there with such facility that the aspect of the ground, as 
well as conditions of life, are greatly modified. Amongst tlie 
vegetables proper to the archipelago in question we may note the 
Corypha australis amongst the Palms ; arborescent species of 
DraccBua, forests of Coniferae, with large leaves, such as Dammara^ 
and Metrosideros amongst the Myrtdcece, 


Mountain Vegetation. 

We have briefly traversed the principal botanical regions of llie 
globe ; and in the course of our survey, we have seen that vegetation 
changes with the latitude ; that is to say, according to the distance 
from the equator. As we advance from the equator towards the 
poles we meet in succession with the equatorial, tropical, temperate, 
and polar zones — vegetation gradually losing its power, a fact which 
is proved most satisfactorily by the decreasing number of species, 
and by their dwarfed appearance, until vegetation altogether ceases 
in the region where snow reigns eternal. When heat disappears, 
organic life is extinguished, and vegetable organisation experiences 
loss of jjcmer and vigour proportionable to the degradation of 
^jiWiKpheric heat. 

I>ut a natural reflection presents itself immediately, as a corollary 
upon these remarks. 

When we ascend a mountain, or, in fact^ when we ascend by any 
means whatever — in a balloon, for instance, as Mr. Glaisher’s experi- 
ments seem to show — the temperature decreases by something like 
one degree for every hundred yards above the surface. It follows 
from these premisses that every stage in the ascent of a mountain 
should exhibit different forms of vegetation, each forming a zone or 
botanic region similar to those we have passed in tracing their 
geographical latitudes. 

Let us imagine a spectator at the foot of the Alps,” says Jussieu. 
‘‘ opposite to one of thosie grand rocky masses crowned with eternal 
snow. As his eye ranges along the side of the mountain, he observes 
that the vegetation which immediately surrounds him, and which is 
that which characterises Central and Northern France, disappears at 
a certain height, giving place to another, which, in turn, disappears at 
a higher range. Beyond a certain distance the eye can only seize the 
masses indicated by large trees, the humbler plants being concealed 
behind them, so that they look like a series of bands superposed one 
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The soil is here naked, stony, and generally uncultivated ; never- 
theless, here and there fields of Chick Peas, Oats, and Barley appear, 
the last of which disappears at 3,500 feet above the Mediterranean ; 
but a shrub, the Box, two under-shrubs. Thyme and Lavender, 
another herbaceous Labiate {Nepeta geaveolm 5 \ and i^tncetoxicum 
officinale, predominate as to size and number. It is at this point 
that the attempts to replant woods of Oak and Pine are pursued 
with success. It is necessary to ascend to 3,800 feet before again 
reaching arborescent vegetation. It is composed of Beeches ; at 
first sparse and undersized, they get larger 300 feet higher, 
especially in the deep ravines and valleys, where they are sheltered 
from the wind. This region extends as high as 5,500 feet 
At this height the depressions are slight; valleys and ravines 
almost cease, and the trees exposed to the action of the winds 
become humble bushes, with short, hard, and crowded branches. 
One of these bushes, like a large ball 01 mattress extending on the 
earth, is often as old as the great Beeches which elevate their proud 
heads to the heavens in the valleys below. Numerous species of 
plants occupy the region of Beeches, many of them belonging to the 
sub-alpine zone of the mountains of Central Europe, never de- 
scending into tlie plains, unless transplanted. Such are tiie Buckthorn, 
the Gooseberry, the Wallflower, the Mountain Sorrel, Antiiyllis 
montana, Cacalia alpina, && 

“At the height of 5,600 feet the cold is too great, the 
summer too brief, and the wind too violent for the Beech to exist 
any longer. As upon Mont Ventoux, so it is on the Alps and 
Pyrenees — on all, a tree of the family of Conifers is the last re- 
presentative of arborescent vegetation. It is a humble species of 
Pine, called the Mountain Pine {Finns uncinata), because &e scales 
of its cone are curved into a sort of claw. These Pines are found 
many feet in height in sheltered places, but becotpe mere bushy 
shrubs when exposed to the sweep of the winds. They ascend as 
high as 6,000 feet, the extreme limit of arborescent vegetation. The 
herbaceous plants of this re^on are the same as in the region of 
Beeches ; they nearly all attain the limit of the Pines. In Edition 
to the common Juniper — cresting on the soil, as it always does on high 
mountains, where the weight of the snow crushes it all the winter— we 
find the Mountain Germander ( Veronica montana) and the Tufted 
Saxifiage {S. caspitosa), which is found on the loftiest ridges of the 
Alps. 

“ Its flora thus teaches us, in the absence of the barometer, that 
we have reached the Alpine region of Mont Ventoux, and that the 
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region of arborescent vegetation has disappeared. Bwt here the 
botanist will be delighted to find the flora of Lapland, of Iceland, 
and of Spitzbergen. In the Alps this region extends to the 
line of perpetual snow, the home of eternal winter. But as 
Mont Ventoux is only about 6,300 feet high, the summit only 
extends to the lower zone of the Alpine regions in the Alps and 
Pyrenees. At this point all trees have disappeared, but a crowd of 
small plants expand their corollas on the stony surface. Among 
them the orange-flowering Poppy, Viola cenisia^ the blue-flowered 
Astragalus^ and, quite at the summit, Poa alpina^ Euphorbia 
Gerardiana^ and the Common Nettle, which is generally found 
wherever man fixes his dwelling. A chapel has been built on the 
summit of the mountain since the ascent of Petrarch. But it is not 
on the south of the summit that the botanist will seek for the Alpine 
plants characteristic of the loftier regions. It is on the nortnem 
declivities, on the rocks exposed to the glacial north winds, nearly 
deprived of the sun during long months, and covered with snow 
from June. These I have surveyed as I would survey an old friend. 
The Purple Saxifrage (.S', oppositifolia) was the first plant I recognised ; 
I had gathered it on the summit of the Reculet, the loftiest ridge of 
the Jura, and upon all the summits of the Alps which reach^ or 
jws^«^S*'!fie'limits of perpetual snow. When I put foot for the first 
^ime on the icy shores of Spitzbergen, the Purple Saxifrage was 
among the first plants which attracted my attention; for here are 
found, on the shore of the sea, the cold summers and the melting 
snow of the summits which crown the Alps and the Pyrenees. Upon 
Mont Ventoux other Saxifrages, equally Alpine, accompany it. 'The 
blue bell-shaped flowers of Campanula Allioni raised their I.ead 
from a heap of stones and dwarf plants, which covered all these 
heights ; the round-headed Phyteuma^ the hairy Androsace^ the Ononis 
of Mont Cenis, and three species of Armaria, clung to the rocks 
or peeped through the stones." 

For the sake of comparison let us leave Provence and Europe, 
and glance at the ranges, in the heart of Asia, of the lofty Hima- 
layas, or abode of snow,” as the word means in the figurative lan- 
guage of the Asiatics. Dr. Hooker passed the rainy season of 1848 
in the sanitary establishment of Dorjiling, the farthest English pos- 
session in Sikkim, 7,200 feet above the sdk, having in sight the 
loftiest peaks of the range. Twelve of these are more than 24,000 
feet high, and one of them, Kinchinjunga, attains the height of 
28,177 feet Mount Chumulari, another giant of the Himalayas 
of Thibet, was visible from a neighbouring peak, the Sinchul. 
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during the ascent of which the traveller made his first acquaintance 
with some of the beautiful Rhododendrons with which he afterwards 
enriched the gardens of Europe. “ In the month of May,” says the 
Doctor,” “when the Magnolias and Rhododendrons are in flow^ 
the magnificent vegetation of the Sinchul yields nothing in certain 
respects to tliat of the tropics, the beauty of the effect being, how- 
ever, much diminished by the constant gloom of the season. The 
white-flowered Magnolia (M. excelsd) is one of the trees which 
predominate at the elevation of 7,000 to 8,000 feet, and in 1848 
it had flowered so abundantly that it seemed as if the broad sides 
of the Sinchul and other mountains at the same elevation were 
covered with snow. The purplish-flowered species {M, Campbellii) 
does not appear under the elevation of 8,000 feet. It is a large 
but unsightly tree, with dark — almost black — bark, and few branches, 
destitute of leaves in winter and while in blossom, but throwing 
out at the extremity of the branches great bell-shaped flowers of a 
purplish-rose colour, the fleshy petals of which cover all the sur- 
rounding soil. 

“ Upon its branches, and upon the Oaks and Laurels, the 
Rhododendron Dalhousice^ a slender creeping shrub, grows as an 
epiphyte, bearing at the extremity of its branches from three to 
six white bell-shaped flowers, citronoiis in odour, and four and a 
half inches in length. The scarlet-flowered Rhododendron is rare 
in these woods, but is much surpassed by R. argentum^ which here 
becomes a tree forty feet high, with leaves twelve or fifteen inches 
in length, of a deep green alx)ve and silvery green on the lower 
surface, and with flowers large as those of R, Dalhousice. Oaks, 
Lar.rels, Maples, Birches, Hydrangea^ a species of Fig which grows 
on the very summit of the mountain, and three Chinese and Japan 
genera constitute the chief woodland vegetation of this part of the 
Sinchul. 

Below Dorjiling, the zones of vegetation are well marked. 
Above 6,500 feet. Oaks, Chestnuts, and Magnolias characterise 
the vegetation; immediately below a Tree Fern appears {Ahopkila 
gigantea); next, a species of Palm, of the genus Calamus^ and a 
Flectocomia ; this last shoots up the branches of the loftiest trees, ex- 
tending itself over the forest to the distance sometimes of 120 feet 
from its stem ; finally, *a last characteristic trait of the region is a 
Wild Plantain, which attains nearly the same height as the preceding 
species.” 

With some difficulty Dr. Hooker obtained permission of Ae 
native authorities to go beyond Dorjiling, and, in particular, to visit 
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the higher passes of the Himalaya in Tibet, and especially the 
principal pass of the Kinchinjun^ Following his steps in this 
ascent, he fbund at 8,ioo feet Adtes Brunoniana^ a fine species, 
which assumes the form of an obtuse pyramid, with spreading 
branches like the Cedar; it is unknown in the exterior chain, 
and occupies in the interior a zone less elevated by i,ooo feet than 
the Silver Firs (Abies Webbiana). We meet also at this level with 
a great number of sub-Alpine plants belonging to L^cesteria^ 
Thalictrum^ Rosa^ G^mphalium^ Alnus^ Betula^ Ilex, Berberis, Rubus, 
and some Ferns, Anemone, Strawberries, Alpine Bamboos, and Oaks. 

On the higher level our traveller saw Junipers mingling with 
Silver Firs, which were even superseded by evergreen Rhododen- 
drons, spreading along the slopes in immense profusion; Spircea, 
dwarf Junipers, and small Birch-trees, Willows, Honeysuckles, Ber- 
berries, and a species of Service-tree. At 12,200 feet the vegeta 
tion was almost limited to numerous species of Rhododendron, which 
foimed a continuous zone of 1,200 feet broad on the steep slopes of 
the mountain. A little Andromeda made itself quite remarkable 
there; and by the roadside the botanist saw two plants which 
reminded him of his far-distant home — the Meadow Grass (Poa 
annual and the Shepherd^s Purse (Capsella), At 13,200 feet the 
soil blloines hard and frozen, and at 22,000 feet perpetual snow 
covers the mountain side. 

The traveller attained the summit of the pass into Tibet at 
16,700 feet above the level of the sea, where he still found many 
species of Composite, Graminacea^ and an Areftaria, "mdi great 
masses of the curious Saussurea gossypina, covered with a white 
down, which felt.soft to the touch, and about ten inches high. The 
species of covering given to this plant is almost exceptional among 
the plants of the Himalayas ; the Alpine species which are scattered 
about, such as Arenaria, Primroses, Saxifrages, Ranunculus, Gentians, 
Grasses, and C)q)eraceae, having their foliage perfectly naked. 

The following year Dr. Hooker in one of his ascents towards 
Tibet collected upwards of 200 species upon one of the crests 
of the Himalayas, among which he found ten Cruciferce, twenty 
Compositce, ten RanunculacecB, nine Caryophyllacece, ten species of 
Astragalus, eight species of Potentilla, twelve Graminacece, fifteen 
species of Pedicularis, and seven Boraginacem, Finally, on the 7 th of 
September, 1849, he reached the culminating point of the Hima- 
kyan flora on Mount Donkia, at an elevation of 18,400 feet. 
The Arenaria rupifraga is the only Phanerogam which he met 
with at this elevation ; Pestuca cvina, a Saussurea, and a little Fern, 
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{Woodsia^ weret however, found very near the summit, where he 
obserx'ed many Lichens and some Mosses, The Lichens and 
Mosses are thus the last plants which disappear on the confines of 
organic life. 
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Abbreviate to shorten), tised to 

indicate that one part is shorter than another 
Abbrrani, deviating from the natural form 
Abortion, suppression of an organ, depending 
on non-development. 

Abraded, rubbed off. 

Abrupt, ending in an abrupt manner, as the 
truncated leaf of the Tulip-tree , abruptly 
pinna te^ ending in two pinnae — in other 
words, ^ripinnate ; abruptly acurntnate, a 
leaf witn a broad extremity, from which a 
point arises 

Acaui.RSCBNt, without an evident stem. 
Accessory, an addition to a usual number. 
Accrescent, when parts continue to grow and 
inogMKif mter flowering, as the calyx of 
f^salts and the styles of Anemon* ^tlsa- 
tiila 

Accretion, growing of one part to another 
Accumbent, applied to the embryo of Crutl- 
feur when the cotyledons have their edges 
applied to the folded radicle 
Acsrosb, needle-hke, narrow and slender, with 
a sharp point 

AcHiENE, or ACHiVNiUM, a monospermous 
seed-vessel which does not emn, but the 
pericarp of wbdeh is separable from the seed 
Achlamvdbous, having no floral envelope 
Achromatic, applied to lenses which prevent 
chromatic abemtion, i.t., show objects 
without any prismatic colours. 

Acicular, like a needle in form. 

AcicULUS, a strong bristle. 

Acinaciform, shaped tike a sabre or scimitar. 
Acotylbdonous, having no cotyledons. 
Acrocarpi, Mosses having their fructification 
teiminating the axis 

Acrogbnou*;, having a stem increasing by its 
sumnut 

Aculeate, furnished with prickles 
Acvlsus, a prickle, a process of the berk, not 
of tire wood, as in the Rose. 

Acuminate, drawn out into a long pmnt. 
Acute, terminatii^ m a sharp point. 
Adherent, adhesion of parts that are normally 
separate, as when the calyx is united to the 
ovary. 


Adnate, when an organ is united to another 
throughout its whole length as the stipules 
to the petiole in Roses, and the filament and 
anther m Ranunculus 

Adpressrd, or Appressbd, closely applied to 
a surface 

Adult, full grown 

Adventitious, organs produced in_ abnorma 
positions, as roots arising from atirial stems. 
iKRUGiNOUS, having the colour of verdigris. 
iGsTiVATiON, the arrangements of the paru of 
the flower in the flower-bud. 
Agglomerated, collected in a heap or head 
Aggregate, gathered together 
Ai A, a wing, applied to the lateral petals of 
papilionaceous flowers, and to membranous 
appendages of the fruit, as in the Elm, or of 
the seed, as in Pines. 

Albumen, the nutritious matter stored up 
with the erabiYO within the seed, called also 
Perisperm and Endosperm. 

Albi'Rnum the outer young wood of a dico- 
tyledonous stem. 

Alexifh ARMic, that which counteracts poisons. 
Algology, the study of sea-weeds. 
Alternate, arranged at different heights on 
the same axis, and towards different sides 
ALVEOLiB, regular cavities on a surface, as in 
the receptacle ol the Sunflower, and in that 
of Ntlumbium. 

Ai veolate, like a honeycomb. 

Amentum, a catkin, or deciduous unisexual 
spike . plants having catkins are Amentife- 
rous. 

Amnios, the fluid or semi-fluid matter in the 
embrj^sac 

Amorphous, without definite form 
Amphisarca, an indehiscent, multilocular fruit, 
with a hard extenor, and pulpy round the 
seeds, as seen in the Baobab 
Amphitropal, an ovule, curved on itself, with 
the hilum in the middle. 

Amplexicaui^ embracing the stem over a 
large part of its circumference 
Ampulla, a hollow leaf, as in Utrtcularim. 
Amylaceous, starch-like 
Anastomosing, inosculation of vessels. 
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Anastomosis, union of vessels ; union of the 
final raroificatimis of fhe veins of a leaf. 

Anatxopal, an inverted ovule, the hiliun and 
micropyle bein^ near each other, amd the 
chalaza at the opposite end. 

Ancbps, two-edg^. 

Anor(BCIUM, the male organs of the flower 

Androgynous, male and female flowers on 
the same pMunclc, as in some species of 
Carex. 

Andropiiorb, a stalk supporting the stamens, 
often formed W a union of the filaments 

Anfractuosk, ^vy or sinuous, as the anthers 
of Citcurbitacea 

ANotnsrERMoiTS, having seeds contained in a 
•lecd-vessel. 

Anisostkmonous, stamens not equal in num- 
ber to the floral envelopes, nor a multiple of 
them. 

Annoiinus, a^ear old 

Annulus, applied to the elastic rim surrounding 
the sporangia of some Ferns, also to a cel- 
lular rim on the stalk of the Mushroom, 
being the remains of the veil. 

Anterior, same as inferior when applied to 
the parts of the flower in their relation to 
the axis. 

Anthelmintic, a vermifuge. 

Anther, the part of the stamen containing 
pollen. 

Antheridium, the male organ in cryptogamic 
plants, frequently containing moving fila- 
ments. 

Anthbrifbkous, bearing anthers. 

ANTHnozoiDS, moving filaments in an an- 
theridium. 

Anthbsxs, the opening of the flower. 

Anthocarpous, applied to fruits, formed by 
the ovanes of several flowers. 

Anthodium, the capitulum or head of fiowerit 
of the Composite plants. 

Anthophore, a stalk supporting the inner 
floral envelopes, and separating them from 
the calyx. 

Anthos, a flower; in composition, Aniho; m 
Latin, FUa. 

Anthotaxis, the arrangement of the flowers 
on the axis 

Apltalou.s, \\ithout petab, m other words, 
monochlamy deous. 

Aphyllous, without leaves 

Apiculatb, having an apiculus. 

Apiculus, or^ Apiculum, a terminal soft 
point, springing abruptly. 

Apocarpous, ovary and fruit composed of 
numerous distinct carpels. 

Apophysis, a swelling at the base of the theca 
in some Mosses. 

Apothbcium, the rounded, slueld-like fructifica- 
tion of Lichens. 

Apterous, without wings or membranous 
margins. 

Arachnoid, applied to fine hairs so entangled 
as to resemble a cobweb. 

Arboreous, tree-like. 

Archegomivm, the female oigan in ciypto* 


Arcvatb, curved in an arched manner. 

Arbolai, little spaces on a surface. 

Arbolatb, divided into distinct angular 
spaces, or areolae. 

Arillatb, having an arillus. 

Arillus and Arillodb, an extra covering on 
the seed , the former proceeding from the 
placenta, the latter from the exostome, as in 
Mace. 

Arista, an awn, a long pointed process. 

Armature, the hairs, prickles, &c , covering 
an organ. 

Articulated, jointed, separated easily and 
cleanly at some point. 

Ascending, applied to a procumbent stem 
which rises gradually from its base , to 
ovules attached a little above the base of the 
ovary ; and to hairs directed towards the 
upper part of their support. 

Asci, tubes containing the spondia of the 
Cryptogamia. 

Ascidium, a pitcher-Iike leaf, as in Neptnthes. 

Asperity, roughness, as on the leaves of 
ginacea. 

Atropal, the same as Orthotropous 

Attenuate, thin and slender. 

Auriculat^ having appendages , apphed to 
leaves having lobes (car-shaped) or leaflets 
at their base. 

Awn and Awnbd, See Artsta. 

Axil, the upper angle, where the leaf joins the 
stem. 

Axils, or Axial, belonging to the axis 

Axil-flowering, flowenng in the axilla. 

Axillary, arising from the a;Hl of a leaf. 

Axis is applied collectively to the stem and 
root — the ascending and descending axis, 
respectively. 


Bacca, berry, a unilocular fruit, having a soft 
outer covenng and seeds immersed in pulp. 

Baccate, resembling a berry. 

Balausta, the fruit of the Pomegranate 

Barbate, bearded, having tufls of hair. 

Bark (coriex), the outer cellular and fibroui, 
covenng of the stem ; separate from the wood 
in dicotyledons. 

Barren, not fruitful ; applied to male flowers, 
and to the non-fructifying fronds of Ferns 

Basal, or Basilar, attached to the base of an 
organ. 

Basidium, a cell beariim on its exterior one or 
more spores in some Fungi, which are hence 
called Basidiosjbtfrous. 

Bast, or Bass, the inner fibrous baric of dico- 
tyl^onous trees. 

Beaked, like the sharp-pointed beak of a bird 
in form. 

Bbobcuar, a hairy excrescence on the branches 
and leaves of Roses, caused by an attack of a 
csniips. 

BidbntatB; having two tooth-like processes. 

BiPARiOUS, in two rows, one on each side of an 
axis. 

Bifid, two-cleft, cut down to near the muddle 
two parts. 
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Biporink, a raphidian ccU with an openine at 
each end. 

Bilabiate, having two lips. 

Bilobbd, divided into two lobes 

Bilocular, having two cells. 

Binate, applied to a leaf composed of two 
leaflets at the extremity of a petiole 

Bipartite, cut down to near the base into two 
parts. 

Bipinnatb, a compound leaf, divided twice in 
a pinnate manner. 

Bipinnatipid, a simple leaf, with lateral divi- 
sions extending to near the middle, and 
which are also similarly divided. 

Bipinnatipartite, differing from bipinnatifid 
in the divisions extending to near the midrib. 

Bipucatb, doubly folded in a transverse 
manner. 

Bisbrratb, when the serratures are themselves 
serrate. 

Bitlrnatb, a compound leaf divided into 
three, and each division again divided into 
three. 

Blade, the lamina or broad part of a leaf, as 
distinguished from the petiole or stalk. 

Blanching See Eholation. 

Blettino, a peculiar change in w austere 
fruit, by which, after being pulled, it becomes 
soft and edible, as in the Medlar. ^ 

Blistsrbd, appUed to raised spots in leaves. 

Bole, the trunk of a tree. 

Botkrenchyma, dotted or pitted vessels. 

Bract, a leaf more or less changed in form, 
from vd^ich a, flower or flowers proceed , 
flfsfj ffs n^iii'g bracts are called bractmted, 

JMIacteole, a small bract at the base of a 
separate flower in a multifloral inflorescence. 

Branchlbts, little branches. 

Bryology, the study of Mosses; same as 
Muscology. 

Bulb, an underground stem covered with 
scales. 

Bulbil, or Bulblet, se^s^te buds in the axil 
of leaves, as in some Lilies. 

Byssoid, very slender, like a cobweb. 

Caducous, billing off very early, as the calyx 
of a Poppy. 

CiVSious, grey. 

CiSSPiTOSE, growing in tufts. 

Calcar, a spur, projecting hollow or solid 

S rocess from the ba^ of an otgan, as in the 
ower of Larkspur or Snapdragon; such 
flowers are called calcaraie, or spuned. 
Calcbolatb, sli^r-like, applied to'the hdlow 
petals of some Orchids ; abo to the coroTia of 
Calcfolarta. 

Callosity, or Callous, a leathery or har- 
dened thickening on a hmited portion of an 

CALYCiPLORAt, a sub class of polypetalous 
Exogens, having the stamens attaebra to the 
calyx. 

Calycinb, belonging to the calyx. 
Calyptratb* in fm resembling an extin- 

Calvx, the outer envelope of a floiwer 


Cambium, the young active cells between the 
bark and the young wood. 

Campanulatb, shaped like a bell, as the 
flower of Harebell. 

Campylotropal, a curved ovule, with the 
hihim, micropyle, and chalaza near each other 

Canaliculate, channelled, having a longi- 
tudinal groove or furrow. 

Cancellath, latticed, composed of vein- 
alone. 

Cankscent, hoary. 

Capillary, Aliform, thrcad-hkc, or hair-like 

'Capitate, pin-hke, having a rounded summit, 
as some hairs. 

Capitulum, head of flowen» m ComfositiX, 

Caprbolatb, having tendrils 

Capsule, a dry seed-vessel, opening by valves, 
teeth, pores, or a lid. 

Carina, keel, the two partially united lower 
petals of papilionaceous flowers. 

Carinate, keel-shaped. 

Carpel, the leaf which contains the ovules. 
Several carpels may enter into the compo- 
sition of one pistil. 

Car»*ology, the study of fruits. 

Carpophore, a stalk beating the pistil, and 
raising it above the whorl of the stamens, a.* 
in Lychnis and Capparts, 

Caruncle, a fleshy or thickened appendage 
of the raphe of the seed. 

Caryopsis, the monospermal seed-vessel of a 
grass, the pericarp l^mg adherent with the 
seed. 

Catkin, same as Amentum. 

Caudate, having a tail or feathery ap- 
pendage. 

Caudex, the stem of Palms and of Tree 
Ferns. 

Caudicle, the process supporting a pollen 
mass in Orchids. 

Caulescent, having an evident stem. 

Caulicls, the rudimentary axis of the embiy'o. 

Cauline, produced on the stem. 

Causticity, having a burning quality. 

Cellular, composed of cells. 

Cellulose, the chemical substance of which 
the cell wall is composed. 

Centimetre, a French measure, equal to 
0*3937079 British inch. 

Centrifugal, applied to that kind of inflores- 
cence in which the central flower opens first. 

Centripetal, applied to that kind of inflo 
rescence in which (he flowers at the circum- 
ference or base open first. 

Cbramidzum, an ovate conceptacle, having a 
terminal opening, and with a tuft of spores 
arising from the b^ ; seen in Algs. 

Cereal, a general term applied to wheat, oats, 
barley, and rye. 

Chalaza, the place where the nourishing ves- 
sels enter the nucleus of the ovule. 

Chlorophyll, the green colouring matter of 
leaves. 

Chorisis, separation of a lamina from one 
part of an organ, so as to form a scale or a 
doubling of the organ; it may be either 
transverse or collatend. 
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Chromulb. the colouring matter of the cells of I 
flowers : also of the lower AIrsb. 

Cilia short stiff hairs fringmg the 

margin of a leaf; also the delicate vimatile 
hairs of zoospores. 

CiLiATO-DKNTATE, toothed xnd Cringed with 
hairs. 

CiRCiNATS, rolled up like a crozier, as the 
young Cionds of Ferns. 

CiRCUMscissiLB^ cut round in a circular manner, 
such as seed-vessels opening by a lid. 

Circumscription, the periphery or margin of 
a leaf. 

CiRRHUs, a modified leaf in the form of a 
tendril. 

Clatmratb, latticed, like a grating. 

Clavatb, club-shaped, becoming gradually 
thicker towards the top. 

Claw, the narrow base of some petals, corre- { 
spending with the petiole of leaves. 

CLKrr, divided to about the middle. 

Cloves, applied to young bulbs, as in the 
Ouon. ' 

Clypbatb, having the shape of a buckler. , 

CoccxDiUM, a rotted conc^tacle in Alga: 
without pores, and containing a tuft of 
spores. 

Cochlear, a kind of sestivadon, in which a 
helmet-shaped part covers all the others in 
the bud. 

CocHi.EARiPORM, shaped like a spoon. 

CocHLKATB, shaped like a snail shell. 

CoLBORHizA, a sheath, surrounding the ra- 
dicles of a monocotyledonous embryo. 

Collateral, placed side by nde, as in the 
case of some ovules. 

CoLLUM, neck, the part where the plumule and 
radicle of the embryo unite. 

Columella, central column in the sporangia 
of Mosses. 

Column, a part of a flower of an Orchid, sup- 
porting the anthers and stigm^ and formed 
by the union of the styles and filaments. 

Coma, a tuft of hair on a seed. 

Commissure, union of the faces of the two 
achsenes in the fruit of UmheW/ereB. 

CoMOSB, furnished with hairs, as the seeds of i 
the WiUow. I 

Compound, composed of several parts, as a | 
leaf formed W several leaflets. 

Compressed, flrutened laterally or lengthwise. 

Concentric, curves with common centre 

CoNCBPTACLB, a holbw sac containing a tuft 
or cluster of spores. 

Concrete, haraened into a mass. 

Conducting Tissue, applied to the loose 
cellular tissue in the interior of the style. 

CoNDVPUCATB, followed upon itself, applied 
to leaves and cotyledons. 

Cons, a dry multiple fruit, formed by bracts 
covering naked seeds. 

Confbrruhikatb, indistingtiiahably united 
together. 

COMFSitvoii), formed of a ungle row of cells, 
mr haidng articulations like a Cenfenm. 

Oomplvbmt. when parts unite toother in the 
progress of growth. 


Conjugation, union of two cells, so as to 
develop a spore. 

Connate, when parts are united, even m tfie 
early state of development; applied to two 
leaves united by their baaes. 

Connective, the part which connects the 
anther-lob«. 

CoNNivBNT, when two organs, as petals, arch 
over so as to meet above. 

Constricted, contracted in some particular 
place. 

Contorted, when the parts in a bud are im- 
bricated and regularly twisted in one direc- 
tion. 

Convolute, when a leaf in the bud is rolled 
upon itself 

Cordate, of leaves heart-shaped at the base 

CORDIFORM, having the shape of a heart. 

Coriaceous, havmg a leathery consistence 

CoRM, thickened underground stem, as in 
Arum and Colcfucum. 

Cornutb, homed. 

Corolla, the inner envelope of the flower 

CoROLLiFLORAt, gamopetalous exogens. 

Corona, a cormune appendage, as the crown 
of the Daffodil. 

Corpuscle, a small body or p^cle. 

Corrugated, wrinkled or shrivelled. 

Cortex, the bark. 

Cortical, belonging to the bark. 

Corymb, a raceme, in which the lower stalks 
are longest, and all the flowers come nearly 
to a level above. 

Costatb, provided with ribs i primary. 

C0TYI.BDON, the temporary leaf of the embryo. 

Crbmocarp, the fruit of Umbelltfera, com- 
posed of two separable achsnes or mericarps. 

Crenate, having superficial, rounded, margi- 
nal notches. 

Crenatukbs, divisions of the margin of a 
crenate leaf. 

Crest, an appendage to fruits or seeds. 

Cribriform, riddled with holes. 

Crisp, having an undulated margin. 

Cruciform, arranged like the parts of a cross; 
as the flowers of Cruci/erte, 

Crust ACBO us, hard, thin, and brittle 

Cryptogamous, with the organs of reproduc- 
tion obscure 

Cucuu-ATE, formed hke a hood or cowl. 

Culm, stem or stalk of Grasses. 

Cuneiform, or Cuneate, shaped like a 
wedge. 

Cupula, the cup of the acorn, formed by 
aggregate bracts. 

Cu^DATB, prolonged into an attenuated 
point. 

Cuticle, the thin membrane that covers the 
epidermis. 

CvCLoeis, movement of the latex in laticiferous 
veiaels, and of the fluid-cell contents within 

CvMBiFORM, shaped like a boat. 

Cvmb, a kind of definite inflorescence, in 
which the flowers are in racemes, coxymbt, 
or umbels, the successive central flowsst 
expanding first. 
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CvnsLAt tnonospenual fnut of Compout«B 
CvTOBLASi , the luiuleub of a cell. 
Cytogbnesis, cell development. 

Deciduous, falling ofl* after performing its 
ftmcfions for a limited tune, as the calyx of 
RMtunculus. 

DsaDuoi'S Trees, those which lose their 
leaves annually. 

Decimetre, the tenth part of a m&tre, or ten 
centimetres. 

Dsclinate, directed downwards from its base. 
Decomkiund, a lead cut mto numerous com- 
pound divisions. 

Decorticated, derived of bark. 
Decumbent, lyine flat along the ground, and 
rising from it at the apex. 

Decurrent, leaves which are attached along 
the nde of a stem below their point of inser- 
tion ; such stems are often called Winged. 
Decussate, opposite leaves crossing each 
other in pairs at right angles. 
Deduplication, same as Chorisis. 

Definite, applied to inflorescence when it 
ends in a single flower, and the expansion oi 
the flower is centnfugal ; also when the 
number of the parts of an organ is limited, as 
when the stamens are under twenty. 
Deflexed, bent downwards in a continuous 
curve 

Defoliation, the fall of the leaves. 
Degeneration, when an organ is changed 
from its usual appearance, and becomes less 
highly developed, as when scales take the 

pUqgitf - 

DnflscENCE, mode of opening of an organ, as 
'' of the jeed-vcsscU and anthers. 

Deltoid, like the Greek A in form. 
Demulcent, an emollient. 

Dentate, toothed, having short tnangular 
divisions of the margin. 

Denticulate, finely toothed, having small 
toothed-like projections along the margin. 
Dentiform, tooth-shaMd. 

Dependent, hanging down. 

Depressed, flattening of a soUd organ from 
above downwards 

Detergent, having a cleansing power. 
Diadelphous, stamens in two bundles, united 
^ their filaments 
Diandrous, having two stamens. 
Diaphanous, transpannt. 

Dichlamvdeous, liaving calyx and condla. 
Dichotomous, stem divuiing bv twos 
Dicunous, umsexual flower either monoecious 
or dicecious. 

Dicotyledonous, embryo having two coty- 
ledons. 

Dictvocrnovs, applied to monocotyledons 
having netted vems. 

PiDVKAMOVS, two long end two short Mamens. 
Diffuse, scattered. 

Digitate, compound lea^ composed of several 
leafliM attached to one point 
DiovNOUt, having two styles. 

Dimerous, when the parts of a flower art in 
twos. 


Dimidiais, when one half of an organ is 
smaller than the other half 

Df(£cio’'b, stamtniferous and pistilbferous 
flowers on separate plants. 

Dii'LObTEMONOUs, sumens double the number 
of the petals or sc^s. 

DiPi EROUS, having two wings. 

I Discoid, in the form of a disc or flattened 
sphere; discoid pitht divided mto cavities by 
discs. 

Discs, the peculiar rounded and dotted mark- 
iiigs on the fibres of coniferous wood 

Disk, a part intervening between the stamens 
and the pistils m the form of scales, a nng, 
&c. 

Dissected, cut into a number of narrow 
divisions 

Dissepimeni, a division m the ovary, true 
when form^ by the edges of the carpels, 
false when formra otherwise. 

Distichous, m two rows on opposite sides of 
a stem. 

Divaricating, branches commg off from the 
stem at a very wide or obtuse angle. 

Doducandrous, having twelve stamens. 

Dolabrifokm^ shaped like an axe. 

Dorsal, appbed to the suture of the carpel 
which is farthest from the axis. 

Double Flower, when the organs of repro- 
duction are converted into petals. 

Drupe, a fleshy fruit like the Cherry, having 
a stony endocarp 

Drupels, small drupes aggregated to form a 
fruit, as in the Raspbeirv. 

Duramen, heart-wood of dicotyledonous trees. 


Slaters, spiral fibres in the spore-cases of 
Hepaticse. 

Elliptical, having the form of an ellipse. 
Emakcinate, with a notch at the end. 
Embracing. This is said to be the case when 
a leaf clasps the stem. 

Embryo, the young plant contained m the 
seed. 


Embryo-sac, the cell m which the embryo is 
formed 

Endocarp, the inner layer of the pericarp, 
next the seed. 

Endochrome, the colouring matter within the 
cells of the lower plants. 

Enoogen, a monocotyledon. 

Endophlceum, the inner baric or liber. 

Endoplsuka, the inner covering of the seed. 

Endoruizal, numerous rootlets arising from 
vtdthvH -a common radicle, and passing 
through sheaths, as in endogenous gennin? - 


Ekoosmosb, movement of fluids inwards throug ti 
a membrane. 

Endosperm, albumen formed within Uie env 
bryo-aac. 

Endostome, the inner faramep of the ovule. 

Emdothbcium, the inner coat of the anther. 

Ensiform, in we form of a swMdU as the leaves 
of Iris, 

Entire [ intsnr ), without nuaginal diviaions 
i Envrlopeb. Plorau the calyx and corolla. 
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Jndehiscbnt, not opening, having no regttlar I 
tine of cuture. 

Indigbnous, an aboriginal native in a country I 
Inouplicatb, ei^es of the sepals or petals ! 

turned sliglitly inwards in estivation. 
iNDOaiUM, epidermal covering of the fructifica- 
tion in some Ferns. 

lNPBiuoit( appbed to the ovary where it seems 
to be situated below the calyx, and to the 
part of the flower farthest from the axis. 
Inplbxsd, bending inwards 
Implorbscbncb, the mode in which the flowers 
are arranged on the axis. 

Inpundibulifokm, in duipe like a funnel, as 
seen in some ninopetalous corollas. 

Innate, applied to anthers when attached to 
the top of the filament. 

Inspissated, thickened or dried-up juice or 
sap ' 

Intxrnodb, the portion of the stem between 
two nodes or leaf-buds. 

Interpbtiolar, between the petioles. 
Intbrruptbdly-pinnatb, a pinnate leaf in 
which pi^ of small pinnae occur between the 
larger pairs. 

Intinb, die inner coveiwg of the pollen grains. ! 
Intramaroimal, within the margin. 

IttTRORSB, applied to anthers whidi open on 
the side next the pistil. 

Invbrsb, inverted. 

Involucbl, bracts surrounding the partial 
umbel of Umbelliferas. 

Involucrb, bracts surrounding the general 
umbel in the h^ds of flowers 

in Compositse, and in general any verticillate 
bracts surrounding numerous flowers. 
iNVOLtn'B, edhpes of leaves rolled inwards 
spirally on each side in aestivation. 

Irrbgular, a flower in which the parts of any 
of the Terticils difler in size. 

IsoMBROUS, when the whorls of a flower arc 
composed each of an equal number of parts, 
IsosTEMONOUS, when stamens and floral en 
velopes have the same number of parts or 
multiples. 

IsoTHBRMAL, lines 'passing through places 
which have the same mesm annual tempera- 
ture. 

Jugate, applied to the pairs of leaflets in com- 
potmd leaves : Umjugaie, having one pair ; 
two pairs, and so on. 

Kbbl, same as Canna 

Knotted, when a cylindrical stem is swtriltB 
at intends into a knob. 

Labbllum, Up, one of the divisions of the inner 
whorl of the flower in Orchids. This part is 
in reali^ superior, but becomes inferior by 
the twisting of the ov^, 
liABiATi^ Upped : appUed to irregular gamo- 
^petalous flowers, with an upper and under 
'portion separated more or less by an hiatus 
or 

Lacimiati^ irregularly cot late narrow seg- 
ments. 


I.AciuschNT, yielding milky juice. 

La< UNA, a large space in the midst of a group 
of cells. 

l.AMBLLAt, giUs of an Agaric . also applied to 
flat divisions of the stigma. 

Lamina, the blade of the leaf ; the broad part 
of the petal or sep^. 

Lanceolatb, tapering to each end, but broad- 
est the middle. 

Latbral, arising from the side of the axis, not 
terminal. 

Latbx, granular fluid contained in laticiferous 
vessels. 

Laticiferous, vessels containing latex, which 
anastomose. 

Lax, not compact. 

Leaflets, the small portions of compound 
leaves. 

Legume, a pod composed of one carpel, open- 
ing usually by a ventral and dorsal suture, as 
' m the Pea. 

I Leguminous, plants bearing pods. 

Lenticbl, a small ceUular process on the bark 
of the Willow and other plants. 

Lenticular, m the form of a douhly-convex 
lens. 

Lbpidotb, covered with scales or scurf. 

Lianes, twining woody plants. 

Liber, the fibrous inner oaric of Endophloeum. 

Lid, the calyx which falls from the flower in 
one piece. 

Lignins, woody matter which thickens the cell 
walls. 

Ligulatb, strap-shaped 

Ligulb, a process arising from the petiole of 
Grasses, where it joms die blade. 

Liguliflorae, composite plants havuig ligulate 
florets 

Iamb, the blade of the leaf : the broad part of 
a petal or sepal When sepals or petaUs are 
united, the combined broad parts are deno- 
minated collectively the limb. 

Line, the twelfth part of an inch 

Linear, very narrow when the length greatly 
exceeds the breadth. 

Lincuiform, strap^shaped. 

Lippbd. having a distinct lip or labeUum. 

Lobe, large division of a leaf or any other 
organ, applied often to the divisions of the 
anther. 

Loculambntb, divisions of the cells of a seed- 
vessel. 

Loculicidal, fruit dehiscing through the back 
of the carpels. ^ 

Loculus, a cavity in an ovary. The terms are 
also appUed to the anther. 

Locusta, a qiikelet of Grasses. 

Lodiculb, a scale at the base of the ovary of 
Grapes. 

Lombntum, an indahisoent legume or pod 
with ttanBvaxae paititiMis, each division con- 
taining one sed^ 

Lurid, a colour combining yellow, purple^ and 
grey. 

Lveatb, a pinnatifid leaf with a large tcnniiial 
lobe, and amaUar onaa as we a p proac h die 
petiole 
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Macropodous, applied lo the thickened radicle 
of a monocoty Icdonoui. embryo. 

Marosscbnt, withering, but not falling off 
iintu the part bearing it is perfected. 

M HDULLA, the pith. 

M EDULLAKY Rays, cellular prolongation 
uniting the pith and the bark. 

Medullary Shfath, sheath containing spiral 
vessels, surrounding the pith in exogens 

Membranous, having the consistence, aspect, 
and structure of a membrane. 

Meric ARP, carpel forming one-half of the fruit 
of Umbtlli/erct 

Mekithal, a term used m place of Intemode . 
applied by Gaudichaud to the different parts 
of the leaf 

Mesocarp, middle covering of the fruit. 

Mrsochilum, middle portion of the labellum 
of Orchids. 

Milsophlcbum, middle layer of the baric. 

Metre, equal to 39*3707 inches Biit^. 

Micrometer, instrument for measuring micro- 
scopic obiects. 

Micropvle, the opening or foiamen of the 
seed. 

Millimetre, equal to 00393707 English 
inch. 

Monaoblpmous, stamens united into one 
bundle by union of their filaments. 

Moniliporm, beaded ; cells united with inter 
ruptions, so as to resemble a stnng of beads 

Monocarpic, producing flowers and fruit once 
diuing life, and then dying. 
Monochlamydbous, flowers having a single 

stamens and pistils in the same 

Monocotyledonous, having one cotyledon 
in the embryo. 

Monoecious, stamens and pistils m different 
flowers on the same plant. 

Monopbtalous, same as Gamopetalous, 

Monophyli ous, same as Gamoph yllous.^ 

Monoshpalous, having one sepal or disnsion 
in the calyx. Same as Gamoseoalous. 

Monstrosity, an abnormal development . 
applied more especially to double flowers. 

Morphology, the study of the forms which 
the different organs assume, and the laws 
that regulate their metamorphoses. 

Mucilage, a thick viscid fluid. 

Mvcro, a stiff point abruptly terminating an 



organ. , . 

Mucronate, having a macro. 

Mucronulatb, having a little hard point. 
hluRiCATB, covered wuh firm sharp points or 
excrescences. 

Muriporm, like bricks in a wall , applied to 


MvcBLiutr, the cellular spawn of Fungi. 


NarbI}» apiflied to seeds not contained in a 
true tnixv ; also to flowers without any 
floral envwopes. 

Napiporm. shaped 1^ a turnip. 
KatURAUIRD* originally introduced byarti- 
means, but become apjwrmtly wud. 


Navk ui ak. hollowed like n boat. 

Nkcfarv, any abnormal part of a flower It 
ought to be restricted to organs secreting a 
honey-like matter, as in the Crown Imperial 

Nervation, same as Nevalion. 

Nerves, the veins of leaves. 

N ETTBD, applied to reticulated venation. 

Nodding, droopmg. 

Node, the part of a stem from which the leaf- 
bud proceeds. 

Nodose, having swollen nodes or articulations 

N UCLBUS, the body which gives origin to new 
cells , also applied to the central cellular 
portion of the ovule and seed. 

Nucule, female part of fructification in the 
Characede. 

Nut, any dry oue-celled mdehisceat fruit with 
hard pericarp. 

Obcordate, inversely heart-shaped, svith the 
divisions of the heart at the opposite end 
from the stalk. 

Oblong, about three-fourths as long as 
broad 

Obovatk, re\^rsely ovate, the broad part of 
the egg being uppermost. 

Obsolete, imperfectly developed or abortive , 
applied to the calyx when it is in the form of 
a rim. 

Obtuse, not pointed, with a rounded or blunt 
termination. 

f)cHRACKOUS, clay or ochre colour 

OcHRUA, the sheathmg stipule of Polygoneicect. 

Officinal, sold m the shops. 

Oleraceous, used as an esculent potherb. 

Olivaceous, having the colour of olives 

OOPHORlDlUM, organ in Lycopodiacese con- 
taming large spores. 

Opaque, dull, not shining. 

Opercular, covered with a lid. 

Operculum, lid ; applied to the separable 
part of the theca of Mosses ; also applied 
the lid of certain seed-vessels. 

Opposite, applied to lea\es placed on opposite 
sides of the same stem at the same level. 

Orbicular, rounded leaf with petiole attached 
to the centre of it. 

ORGANOGRAPHY;<.tic description of the organs 
of plants. 

Orthotropal, ovule with foramen opposite 
to the hilum , embryo with radicle next the 
hilum. 

Osmose, the force with which fluids pass 
through membranes in experiments on exos- 
mose and endosmose. 

Oval, elliptical, blunt at each end. 

Ovary, the part of the pistil which contains 
the ovules. 

OvAT^ shaped like an egg . applied to the 
broader end of the egg next the petiole or axis. 

Ovoid, ^g-shaped. 

Ovule, the young seed contained in the ovary. 

Pale, the part of the flower of Grasses within 
the glume: also applied to the small scaly 
laminm wmeh occur m the receptacle of some 
ComposiUi. 
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Palaophytolog)^ the studv of fossil plants. 
Palbacbous, chafiy. covered with small, erect, 
membranous scales 

Palmatb and Palmatifid, applied to a leaf 
with radiating venation, divided mto lobes to 
about the middle. 

Palmatipartit^ applied to a leaf with 
radiating venation, cut nearly to the base in 
a palmate manner. 

Panduriporm, shaped like a fiddle. 

Panicle, inflorescence of Grasses, consisting 
of spikelets on long peduncles coming off in a 
racemose manner. 

Paniculate, forming a panicle. 
Papilionaceous, corolla composed of vexillum, 
two alae, and canna, as in the Pea. 
Papillose, covered with small nipple-like 
prominences. 

Pappus, the hairs at the summit of the ovary 
in Composite. They consist of the altered 
calycine limb. Pa/pose, provided with 
pappus 

pARAPHVbBS, filaments, sometimes articulated, 
occurring in the fructification of Mosses and 
other Cryptogams. 

Parasite, attached to another plant, and 
deriving nourishment from it. 

Parenchyma, cellular tissue. 

Parietal, applied to placentas on the wall of 
the ovary. 

Pari-pinnatb, a compound of pinnate leaf 
endmg in two leaflets. 

Partmbnogenbsis, production of perfect seed 
with embryo, without the application of 
poUen. 

Patent, spreading widely. 

Patulus, spreading less than when patent. 
Pectinatb. divioM laterally into narrow 
segments like the teeth of a comb. 

Pboatb and Pbdatifid, a palmate leaf of 
three lobes, the lateral lobes bearing other 
etjually large lobes ms the edges next the 
middle lobe. 

Pbdicbl, the stalk supporting a smgle 
flower. 

Pbdunclb, the general flower-stalk or floral 
axis : sometimes it bears one flower, at other 
times it bears several sessile or pedicellate 
flowers. 

Pblaoic, growing in the ocean. 

PBLLUao, transparent. 

Pbloria, a name given to a'teratological phe- 
nomenon, which consists in a flower that is 
usually irregular becoming regular ; for 
instance, when Ltnaria, in place of one spur, 
produoes five. 

Pbltatb, shkld'Uke, fixed to the stalk by a 
point within the margin : peltate hairs, 
attached to their middle. 

Pendulous, applied to ovules which are hung 
from the upper part of tho ovary. 
PBNiaLLATB, resembling E camel’s-bair pencil. 
PennI'Nbrved and Pbnni-vbinbd, the veins 
disposed like a feather, miming from the 
.middle of the leaf to the margin 
Pbistambboos. eon^osed of different whoris 
in five, or multiples of that number. 


pBPO, the fruit of the Mdon, Cucumber, and 
other Cuatrbiiiuta. 

Perennial, living, or nUher flowering, foi 
several years. 

Perfoliate, a leaf with the lobes at the base, 
united on the side of the stem opposite the 
blade, so that che stalk appears to pass 
through the leaf. 

Perianth, a general name for the floral 
envelopes; applied in cases where there is 
only a calyx, or where the calyx and corolla 
are alike. 

Pericarp, the covering of the fruit. 

Pbrichastial, applied to the leaves surround- 
mg the fiuit'SUuk or seta of Mosses. 

Pbricladium, the large sheathing petiole of 
UmMltftra, 

Periderm, a name applied to the outer layer 
of the barks 

PsRiDiUM, the envelope of the fructification in 
gasteromycetous Fungi. 

Pbrigonb, same as Perianth. Some restrict 
the term to cases in which the flower is 
female, or pistilhferous. It has also been 
applied to the involucre of yungermanntcec. 

PsRiGVNOus, applied to the corolla and sta- 
mens when attached to the calyx. 

Pbrigynum, applied to the pistil in the genus 
Carex. 

pERiPHBKiCAL, applied to an emb^ curved 
so as to surround the albumen, followmg the 
inner part of the covering of the seed. 

PsRispERM, the albumen or nounshmg matter 
stored up with the embryo in the seed 

Peristom^ the opening of the sporangium of 
Mosses after the removal of the calyptra and 
operculum. 

Pekithecium, a conceptable. in Cryptogams, 
containing spores, and having an opening at 
one end. 

Persistent, not falling off, remaining attached 
to the axis until the part which bears it is 
matured. 

Personate, a gamopetalous irregular corolla, 
having the lower lip pushed upwards, so as 
to close the hiatus between the two hpa 

Pertuse, having slits or holes. 

PERULiG, the scales of the leaf-bud. 

Pbtaloid, like a petal. 

Petals, the leaves forming the coralluie 
wborL 

Pbtiolatb, having a stalk or petiole. 

Petiole, a leaf-stalk ; PeUalultt the stalk of a 
leaflet in a compound leaf. 

PHiCNOCAMous, same as Phanerogamous. 

Phanerogamous, haviim conspicuous flowers. 

Phvcologv, the study or Algae, or Seaweeds. 

PHYLLARiB^ the leaflets forming the involucre 
of composite flowers. 

Phyllodium, the leaf-stalk, enlarged so ns to 
have the appearance of a leaf. 

Phyllotaxis, the arrangement of the leaves 
cm the axis. 

Physiognomy, genmral appearance, wUhwt 
reference to botanical oharacters. 

Physiology, vogeuble, the study of dm finio- 
dent of plantn 
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Phytolocv, the study of plants : same as 
Botany. 

PitYTOZOA, moving filaments in the antheridia 
of Cryptogams 

PiLEATE, having a cup or lid like the cup of a 
Mushroom. 

PiLEORHiZA, a covering of the root, as in 
Lenma, 

PiLSUS, the cap-like portion of the Mushroom, 
bearing the hymemum on its under side. 

Pilose, provided with hairs ; applied to pappus 
composed of simple hairs. 

Pinna, the leaflet of a pinnate leaf 

Pinnate, a compotmd leaf having leaflets 
arranged on each side of a central nb. 

PiNNATiFiD, a simple leaf cut into lateral 
segments to about the middle. 

PiNNATiPAETiTE, a Simple leaf cut into lateral 
segments, the divisions extending nearly to 
the central rib. 

Pinnule, the small pinns of a Inpinnate or 
tripinnate leaf 

Pistil, the female organ of the flower, com- 
posed of one or more carpels ; each carpel 
being composed of ovary, style, and stigma 

Pistillate and Pistillipbeous, applied to a 
female flower or a female plant 

PiSTiLLiDiUM, the female organ in Cryptogams. 

Pitchers, vessels of this form at the end of 
the leaves of NtpeniJus, &c. 

Pith, same as Medulla. 

Placenta, the cellular part of the carpel, 
bearing the ovule. 

Placentation. the formation and arrange- 
ment 

pLEUMWiRHyMA, woody tissue. 

ftHnfibcARPi, Mosses with the fructification 
proceeding laterally from the axils of the 
leaves. 

Plicate, folded like a fan 

Plumose, feathery ; applied to hairs having 
two longitudinal rows of minute cellular 
processes. 

Plumule, the first bud of the embryo, usually 
enclosed by the cotyledons. 

Plurilocular, having many loculaments 

PoDETiuM, a stalk bearing the fructification in 
some Lichens. 

PoDO<;rERM, the cord attaching the seed to 
the placenta. 

PoLLARD-TREES, cut down SO HS to leave only 
the lower part of the trunk, which gives off 
numerous buds and branches. 

Pollen, the powdery matter contained in the 
anther. 

Pollen-tube, the tube emitted by the pollen 
grain a^r it is applied to the stima. 

PoLLiNiA, masses of pollen found in Orchids 
and Asclepiads. 

Polyadelphous, stamens umted by their 
filaments so as to form more than two 
bundles. 

P0LYANDROU8, stamens above twenty. 

POLYCAXPIC, plants which flower and fruit 
many times in the cou^ of their life. 

POLYCOTYLEDONOU^ an cmbryo having many 
cotyledons, as in rirs- 


Polygamous, plants bearing hermaphrodite 
as well as i^e and female flowers 
Polymorphous, assuming many shapes. 
PoLYPBT ALDUS, a corolla composed of separate 
petals. 

PoLYPHYLLOUS, a calyx or involucre composed 
of separate leaflets. 

PoLYSBPALous, a calyx compaied of separate 
sepals. 

Pome, a fruit like the Apple and Pear. 

Porous Vessels, same as Pitted or Dotted 
Vessels. 

Posterior, applied to the part of the flower 
placed next the axis ; same as Superior 
Pouch, the short pod or sihcle of some Cruet- 
fertt 

pRBMORSE, bitten , applied to a root termi- 
nating abruptly, as if bitten oft. 

Prickles, hardened epidermal appendages of 
a nature similar to hairs. 

Frimine, the outer coat of the ovule. 
Primordial Utricle, the lining membrane 
of cells in their early state. 

Process, any prominence or projecting part, 
or small lobe. 

Procumbent, lying on the ground. 
Proembryo, cellular body in an ovary, from 
which the embryo and its suspeuM^r are 
formed. Sometimes Proembryo is used for 
Prothallus 

Proliferous, bearing abnormal buds 
Prone, prostrate, lying flat on the earth 
Propagulum, an oflTshoot or germinating bud 
attached by a thickish stalk to the parent 
plant 

Prosenchvma, fusiform tissue forming wood. 
Prothallium, or Prothallus, names given 
to the first part produced by the spore of an 
acrogen in germinating. 

Protoplasm, the nitrogenous ^ gelatinous 
matter in which the vital activity of cells 
resides. 

Pseudo-bulb, the peculiar aflrial stem of many 
epiphytic Orchids. 

Pubescence, short and soft hairs covering a 
sur&ce. 

Pululatinc, budding. 

Pulverulent, covered with fine powdery 
matter. 

PuLviNATB, shaped like a cushion or pillow 
PuLviNus, cellular swellmg at the point where 
the leaf-stalk joins the axis. 

Punctated, applied to the peculiar dotted 
woody fibnm of Com/era, 

Put amen, the hard endocarp of some fruits. 
PvcNiDBS, cysts containing stylospores found 
in some Liwens. 

Pyxis, a capsule opening by a lid. 

Quatbnary, composed of parts in fours. 
Quinary, composed of parts in fives. 

QuiNATi^ five leaves coming off from one point 
Quincunx, when the leaves in the bud arc five, 
of which two are exterior, two interior, and 
Att fifth covers the interior with one margin, 
and has its other margin covered by the eX' 
tenor. Quincuncial, arranged in a quincuuiL 
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Rack, a pennanant variety. 

Raceme, an indefinite inBoreioenoa, in which 
there is a primary axis bearing stalked 
flowers. 

Racemose, flowering in racemes 
Rachis, the axis of mflorescence ; also ap 
plied to the stalk of the frond in Ferns, and to 
the common stalk bearing the alternate 
spikelets in some Grasses 
Radical, belonging to the root ; applied to 
leaves close to the ^und, clustered at the 
base of a flower-stallL 
Radicle, the young root of the embryo 
Rambnta, little brown withered scales with 
which the stems of some plants are covered. 
Ramifications, sub divisions of roots or 
branches. 

Raphe, the line which connects the hilum and 
the chalasa in anatropal ovules. 

Raphides, crystals found in cells, which are 
hence called RaphiditiH. 

Receptacle, the flattened end of the peduncle 
rachis, bearing numerous flowers in a head . 
apphed also generally to the extremity of the 
peduncle or pedicel 

Reclinatb, curved downwards from the hon- 
zontal, bent back up. 

Recurved, bent backwards. 

Reduplicate, edges of the petals or sepals 
turned outward m aestivation. 

Rrgma, seed'vessels composed of elastic cocci, 
as m Euphorbia. 

Regular, applied to an organ, the parts of 
which are of similar form and sire. 

RELiQUiyE, remains of withered leaves attached 
to the plant 

Rb.mform, m shape like a kiilney. 

Repano, having a slightly undulated or sinuous 
margin 

Replum, a longitudinal division in a pod formed 
by the placenta, as in Cruitferer 
KilSUPINate, inverted by a twesting of the 
stalk 

Reticulate, netted, apphed to leaves having 
a network of anastomosing veins. 
Retinaculum, the glandular viscid portion at 
the extremity of the caudicle in some Pollinia 
Retrorse, turned backwards. 

Retuse^ when the extremity is broad, blunt, 
and slightly depressed. 

Revolute, leaf with its edges rolled backwards 
in vernation 

Rhizo](ie, a stem creeping horl^ontaU)^ more 
or less covered by the soil, giving on buds 
above and roots below 
Rhizotaxis, the arrangement of the roots. 
Rhomboid, quadrangular form, not square with 
equal sides. 

Rib, the projecting vein of a leaf 
Ringent, a labiate flower m which the ui^r 
kp is much arched 
Root-stock, same as Rhi/ome 
Rosette, leaves disposed in close circles form- 
ing a cluster. 

Rostellum, a prdongation of the upper edge 
of the stigmas in some Orchids. 

Rostkats, beaked. 


Rotate, a regular gamopetalous corolla, with 
a short tube, the limbs spreading out more or 
lets St right angles. 

Rubefacient, that which reddens the surface. 

Rudimentary, an organ in an abortive state 
arrested in its development. 

Rufous, rust-red. 

Rugose, wrinkled. 

Ruminate, applied to mottled albumen. 

Runcinatb, a pinnatifid leaf with a triai^lar 
termination, and sharo divisions pointing 
downwards, as in Dandelion. 

Runners, procumbent shoots which root at 
their extremity. 

Rusty, rust-coloured. 

SAf.ri 1 ate, like an arrow ; a leaf havii^ two 
prolonged sharp-minted lobes projecting 
downwards beyond the insertion of the peti- 
ole. 

Samara, a winged dried fruit, as in the Elm. 

Saponaceous, soap-like 

Sarmentose, yielding runners. 

Sarmentum, sometimes meaning the same as 
Flagellum, or runner ; at other times api^ied 
to a twmmg stem which supports itsmf by 
means of others. 

Scabrous, rough, covered with very stiff short 
hair. 

S( ALARIFORM. vessels having bars like a ladder, 
seen in Ferns. 

Scales, small proci^sses rescmblii^ minute 
leaves 

ScANDBNT, climbing by means of supports, as 
on a wall or rock. 

StAPB, a naked flower-stalk, bearing one or 
more flowers arising from a short axis, and 
usually with radical leaves at its base. 

ScARious, or ScARiosB, having the consistence 
of a dry scale, membranous, dry, and shri- 
velled. 

Scion, the young twig used as a graft. 

SciEROGBN, the thickening matter of woody 
cells. 

Scokpioidal, like the tail of a scorpion . a 
peculiar twisted cymose inflorescence, as in 
Boraginacese. 

Scurfy, applied to stems and leaves covered 
with loose scales. 

Skcund, turned to one side 

Secundine, the second coat of the ovule, within 
the primine. 

Segments, divisions. 

Segregate, separated from each other. 

Seminal, applied to the cotyledons, or seed- 
leaves. 

Sepal, one of the leaflets formii}g the calyx. 

Septate, divided by septa or partitions. 

Sbpticidal, dehiscence of a seed-vessel through 
the septa or edges of the carpels. 

Sbptifragal, dehiscence of a seed-vessel 
through the back of the loculaments, the 
valves also separating from the septa. 

Septum, a division in an ovary formed by the 
sides of the carpels, 

Sericeous, silky , covered with fine, close- 
pressed hairs. 
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SuRATB, haviiw iharp proceaaes miranged I 
like the teeth ora saw ; ButrraUt when these 
are alternately large and small, or where the 
teeth are themselves serrated. 

Serrulate, with very fine serratures. 

SEitSiLE, without a stalk, as a leaf without a 
petiole. 

Seta, a bristle or sharp hair ; also applied to 
the gland-tipped hairs of Rosaceet and Hier- 
acium, and to the stalk bearing the thecca of 
Mosses. 

Setaceous and Sftipokm, in the form of 
bristles 

Setiform, bristle-shaped. 

Setose, covered with set« and bristles. 

Sheath, the lower part of the leaf surrounding 
the stem. 

SiLiCULA, A short pod with a double placenta 
and replum, as in some Cruct/tr». 

SiLiQUA, a long pod, similar in construction to 
the silicle 

Simple, not branching, not divided into sepa- 
rate parts Simple fruits are those formed by 
one nower. 

Sinuous, with a wavy or flexuous margin. 

Sinus, the base or recesses formed by the lobes 
of leaves. 

Slashed, divided by deep and very acute in- 
cisions. 

Social Plants, such as grow naturally in 
groups or masses. 

SoREDiA, powdeiw cells on the surface of the 
thallus 01 some Lichens 

Spadix, a succulent spike bearing male and 
female flowers, ds in Arum. 

Spatkbt, large membranous bract covering 
numerous flowers. 

Spawn, saaM as Mycehum. 

Specific Character, the essential character 
of a speoes. I 

Spsrmagone, a microscopic conceptacle in j 
Lichens, containmg reproductive bodies 
called spern^a; also a conceptacle con- 
taining fnictification in Fungi. 

Spermatia, motionless spennatozouls in the 
spermagones of Lichens and Fungi. 

Spermoderm, the general raveringoftheseed, 
sometimes applied to the episperm or outer 
covering. 

Spheroidal^ nearly spherical 

Spike, inflorescence consisting of numerous 
flowers sessile on an axis. 

Spinl or Thorn, an aboriive branch with a 
hard, sharp point 

Spiral Vessels, having a spiral fibre coiled 
up inside a tube 

Spongiole, the cellular extremity of a young 
root. 

Sporangium, a case containing spores 

Spore, a cellular germinating oody in crypto- 
ganuc plants. 

Sporidium, a cellular germinating body in 
Cryptogamia, contaimng two or more cells in 
Its interior. 

Sforulss, the small spores in Cryptogamia. 

Squamiform, like scales. 

Squamose, covered with scalea 


Squaerose, covered with processes spreadizig 
at right angles, or In a greater degree. 

Stamen, the male organ of the flower formed 
by a stalk or filament, and the anther con- 
taining pollen. 

St AM IN ATE, applied to a male flower, or to 
plants bearing male flowers. 

Staminosium, an abortive stamen. 

Standard, same as Vexillum. 

Stellate, Uke a star 

Stbrigmata, cells bearing naked spores , also 
cellular filaments bearing spermata and 
stylospores in the spermogones and pycnidc^ 

Sterile, male flowers not bearing fruit 

Stichidia, pod-like receptacles, containing 
spores 

Stigma, the upper cellular secreting portion of 
the pistil uncovered with epidermis. 

Stigmatic, belonging to the stigma. 

Stipr, the stalk of Fern fronds, the stalk 
bearing the pileus in Agarics. 

Stipel, appendage at the base of a leaflet. 

Stipitatb, supported on a stalk. 

Stipulate, furnished with stipules. 

Stipule, appendage at the baiM of leaves 

Stolon, a sucker at first aerial, and then 
rooting. 

Stolonifbrous, having creeping runners, 
which root at the joints. 

Stomata, openings in the epidermis of plants, 
especially in the leaves, 

Stool, a plant from which layers are propa- 
gated by bending down the branches so as to 
root in the soil. 

Strap-shaped, same as Ligulate , linear, or 
about SIX times as long as broad. 

Striai BD, marked by streaks orstrise 

Strigosb, covered with rough, strong, ad- 
pressed hairs 

Strobilus, a cone, applied to the fruit of Firs, 
as well as to that of tne Hop. 

Strophiolr, a swelling on the surface of a 
seed 

Struma, a cellular swelling at the pouit where 
a leaflet joins the midrib ; also a swelling 
below the sporangium of Mosses. 

Style, the stalk interposed between the ovary 
and the stigma 

S TYLOPOD, an epigynous disc seen at the base 
of the styles of UmbeUiferxe. 

Stylosporb, a spore-like body, borne on a 
sterigma, or cellular stalk, in the pycnides of 
Lichens. 

SuBBROUS, having a corky texture. 

Subterranean, underground : same as Hy- 
pogeal. 

Subulate, shaped like a cobbler’s awl. 

Succulent, son and juiev. 

Suffruticosb, having the characters of an 
under-shrub. 

Sulcate, furrowed or grooved. 

Superior, applied to tne ovary when free, or 
not adherent to the calyx , to the calyx, 
when it is adherent to the ovary ; to the part 
of a flower placed next the axis 

Supernatant, floating on the surface. 

Supra-dkcompound, doubly con^iounded 
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Sdspbitovd, applied to an ovule whioh hann 
from a point a little below the apex of the 
ovary. 

SusPBNSOR, the cord which siupends the em« 
bryo, and u attached to the radicle in the 
young gtate. 

SuTUKAL, applied to that kind of dehiscence 
which ttkes i^ce at the sutures of the 
fruit. 

SuTUKB, the part where reparate organs unite, 
or where the edges of a folded organ adhere , 
the ventral suture of the ovary u that next 
the centre of the flower ; the dorsal sutme 
corresponds with the midrib. 

Symmetry, applied to the flower, has reference 
to the parts being of the same number, or 
multiples of each other. 

Synanthbrous, anthers united together. 

Syncarpous, carpels united so as to form one 
ovary or pistil. 

Syngbnbsious, same as Synantherous 

Tap-root, root descending deeply in a tapering, 
undividra manner. 

Tbcmbn, the second covering of the seed : 
called also Endopleura. 

Txgmrnta, scales protecting buds. 

Tendrils, curling, twining organs, with which 
plants grasp supports. 

Teratology, study of monstrosities and mor> 
phological changes. 

Tbrcinb, the thira coat of the ovule, forming 
the covering of the central nucleus. 

Terete, neaily cylindrical. 

Terminal, at the top or end 

Ternary, parts arranged in threes 

Ternate, compound leaves composed of three 
leaflets. 

Testa, the outer covering of the seed , some 
apply It to the coverings taken collectively. 

Tbtradynamous, four Tong stamens and two 
short, as in Cruci/cra. 

Tbtragonous, having four angles. 

Tetrambrous : a flower is tetramerous when 
its envelopes are in fours. 

Tetrasporb, a germinating body in Algae, 
composed of spore hke cell^ but also ap- 
plied to those of three cells. 

Thalamifloral, parts of the floral envelope 
inserted separately into the receptacle of the 
thalamus. 

Thalamus, the receptacle of the flower, or the • 
part of the peduncle into which the floral 
organs are inserted 

Thallogens, or Thallopkytbs, plants pro- 
ducing a thallus. 

Thallus, cellular expansion in Lichens and 
other Cryptc^ms, bearing the fructiflcntion. 

Theca, sporangium or spore case, containing 
spores. 

Throat, the orifice of a gamopetalous corolla. 

Thyrsus, a sort of panicle, in form like a bunch 
of gn^s, the inflorescence being mixed. 

TiCBLLUs, the young embiyonic axis. 

Tomentosb, covert with cottony, entangled 
pubescence, caUed tomenturn. 

Tomemtum, dense, dose hair- 


Toothed, denuted. 

Torus, another name for Thalamus; some- 
times applied to a much-developed thsdamus, 
as m NelutHhium. 

Transpiration, the exhalation of fluids by 
leaves, &c. 

Triadslphous, stamens united in three bundles 
by their filaments. 

Triangular, havmg three angles, the faces 
being flat 

Trichotomous, divided successively into three 
branches. 

Trifoliate, or Trifoliolatk, same as Ter- 
nate. When the three leaves come off at one 
point the leaf is tertmtely tr^oliaU; wher 
there are a terminal stalked leaflet and two 
lateral ones, it is pm$tately trt/oliaie. 

Trigonous, having three angles, the faces 
being convex 

Trimerous ; a trimerous flower has its enve- 
lopes in three or multiples of three. 

Tripartite, deeply divided into three. 

Tr I PINNATE, a compound leaf three times di- 
vided in a pinnate manner. 

Tripimnatipid, a pmnatifid leaf with the seg- 
ments twice divided in a pinnatifid manner 

Tru^uetrous, having three angles, the faces 
being concave. 

TritbrnatEj three times divided in a ternate 
manner. 

Truncate, terminating abruptly, as if cut off at 
the end. 

Tryma, drupaceous fruit, like the Walnut. 

Tuber, a thickened underground stem, as the 
Potato. 

Tubercle, the swollen root of some terres- 
trial Orchids. 

Tubbrculatb, covered with knobs or tuber- 
cles. 

Tuberous, applied to roots in the form of 
tubercles. 

Tubular, bell-shaped ; applied to a campanu- 
late corolla, which is somewhat tubular m its 
form. 

Tumid, swelling. 

Tunic, a coat or envelope 

Tunicated, applied to a bulb covered by thin 
external scales, as the Onion. 

Turbinate, in the form of a top. 

Turgid, swollen. 

Typical, applied to a specimen which has 
eminently the characteristics of the species, 
or to a species or genus characteristic of an 
order. 


Umbel, inflorescence in which numerous 
stalk^ flowers arise from one point. 
Umbbllulb, a small umbel, seen in the com- 
umbellate flowers of many Umhtl- 

Umbilicatb, fUsd to a stalk by a point in the 
centre. 

Umbilicus, the hilum or base of a seed. 
Unarmed, without pnckles or spines. 
UNaNATE, provided with an uncus, ee hookeu 


process. 

Unctuous. mW, 
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UftOULATB* WtlVCCr 

Uncuiculatk, furnishea with a short unguis 
Unguis, claw, the narrow part of a pe Ul such 
a petal is called Unguiculate 
Unicellular, composed of a single cell, as 
some Algse 

Unilateral, arranged on one side or turned 
to one side 

Unisexual, of a single sex applied to plants 
having serrate male and female flowers 
Urcbolatb, um shaped applied to a gaino 
petalous globular corolla with a nan 
opening 

Va» vate opening by valves like the parts of 
c«*rtain seed vessels, which separate at the 
edges of the carpels 

Valvate Astivai ion and Vi hna now when 
leaves in the flower bud and leaf oud are 
applied to each other by the margins only 
Valves, the portions which separate in some 
dehiscent capsules 

Vascular 1 ISSUE, composed of vessels 
Veins, fibre vascular skeleton of leaves 
Velum, veil the cellular covering of the gills 
of an Aganc in its early state 
Venation, the arrangement of the veins 
Ventral, applied to the part of the carpel 
which IS next the axis 

Vernation, the arrangement of the leaves in 
the bud 

Vbrrucosb, covered with wart like ex 
crescences 

Versatile, applied to an anther which is 
attached by one point of its back, to the fila 
ment, and hence is very easily turned about 
Vbrtbx the uppermost point 
Vertical, perpendicular 
Verticil, a whorl parts arranged opposite to 
each other at the same levcJ, or, in other 
woids, m a circle round an axis. The parts 
are said to be VerttciUatt 
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Vbrticillastbr, a false whorl, formed of two 
nearly sessile cymes, placed m the axils of 
opposite leaves, as in Dead Nettles 
Vesicle, another name for a cell or utricle 
Vbxillary, applied to aestivauon when the 
vexillum IS folded over the other parts of the 
flower 

Vexillum, standard, the upper or posterior 
petal of a papilionaceous flower 
Vinous covered with long soft hairs, and 
having a woolly appearance 
ViRFSCFNT, green 

Vircatf long and straight, like a wand 
Viscous, or VISCID, clammy, like bird lime 
VlTELLus, the embryo sac when pcrsist«-nt m 
the seed 

ViTTAP cells or clasate tubes containing oil m 
the pericarp of UntbtllifercB 
Viviparous, plants producing leaf buds in- 
stead of fruit 

VoiOBiLE, twining a stem or tendril twining 
round other plants 

Voi\A, wrapper the organ which encloses 
the parts 01 fructiflcation m some Fungi m 
their young state 

Vui nbrarv having a healing power 


Wattlbd having processes like the wattles 
of a cock 

Whorlbo same as Vertiallate 
Wings, the two lateral petals of a papilion 
I aceous flower, or the broad flat edge of any 
organ 


Kanthoph\ 1 1 , yellow colounng matter m 
plants 


Zones, stripes or belts 

Zoospore, a moving spoie provided wilh eilia 
(^led also Zoosperm and Sporoxoid. 
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Abies, 338. 

,, pectmata, 338. 

Abietineae, 337. 

Absorption, Process of, in plants, 22. 
Abutilon, 398. 

Acacia, 63, 87, 92. 

„ heterophylla, 24. 

,, melanoxylon, 4Sa 

Acacia^ Auitraltan, 545 

,, heterophylla^ 94. 

Acanthacese, 48 1 
Acanthus, 27. 

Acer campestre (Maple), $2, icr, 

,, pseudo-platanus, 404. 

Aceracese, 400 
Accras, 317, 

Achsenium, 17a. 

Aclilaq^ydeous (naked) flowers, 130. 
'Adds, Disappearance of, in fruits, 175. 
Aconite, 412. 

Aronite, Fruit of,, 171, 

,, Irregular calyx of, 148, 

,, Petals of 149 

,, Separate follicle of 171. 

A coni turn ferox, 412. 

,, napellus, 412. 

Aconitum napellus, 413. 

Acrogens, 234, 278. 

Adanson, 223. 

Adansonia, 392. 

„ digitata, 392. 

Adenanthera pavonina, 45a 
Adesmia balsamifera, 449. 

Adhesion, 161. 

Adoxa mosdiatellina, 506. 

Adventitious buds 61. 
indium berberidis, 420. 

^figialids, 474. 

Ai^ ioot& 5 . 

A&ides, 316. 

iEsculusHippocastanum (Horse-Chest- 
nut), 405‘ 


I Agapanthus, 326. 

I Agariciis campestns, 262. 

Agaricus campestris, 261. 

‘ ,, muscarius, 262. 

,, virosus, 262. 

! Agrostemma coronana, 443, 

I „ Githago, 443. 

I Agrostidese, 298. 

Agrostis algida, 399. 

Air, a requisite for germination, 203 
Air-plants, 216. 

Albumen, 182, 197. 

Alburnum (sap-wood), 40. 

Alder (Alnus glutinosa), 347. 

Alder, Branch of 99. 

,, Inforescence of 347. 

,, Insertio 7 t of leaves of 99^ 
Aleurone, 185. 

Algales, 238. 

Ali^maccrc, 330. 

Alismales, 329. 

' Almond, 451. 

,, Embryo of, 182. 

Almond, Embryo of 183. 

,, Expandmgbudof^l, 
Alnus glutinosa, 347. 

Aloes, 326. 

Aloe-wood, 450. 

Alonsoa, 481. 

Alsinese, 441. 

Althaea officinalis, 398. 

„ rosea, 398. 

Altingiacese, 344, 353. 

Amarantacese, 443. 

Amaryllidacea.', 294, 308. 

Amaryllis, 158. 

Amentaces, 210. 

Amentales, 344. 

Amentum (catkin), 141. 

Amherstia nobilis, 450. 

Amomales, 294. 
i Amplexicaule, 86. 
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Amygdalus communis, 451. 

,, persica, 451. 
Amyniaceae, 431, 436, 
Anacardiaceae, 431. 

Anagallis, 476. 

Anatropal, 167. 

Andira inermis, 449. 

Andrcecium, 163. 

Andromeda, 429. 

Andropogoneae, 299 
Anethum graveolens, 505. 
Angelica^ 504. 

Angiosperms, 233. 

Anise, 505, 

Annual, 29. 

Annulus, 282. 

Anomalae, 21 1. 

Anomalous corollas, 155. 

Anona squamosa, 408. 

Anonaceae, 407, 408. 

Anther, 156. 

Anther in the act of dehiscence^ 419 
Anthertdta, 290. 

Antheridia, 278, 281, 289 
Antherozoids^ 290. 

Antherozoids, 254. 

„ ol Fucus, 2J4. 

,, of Vaucheria, 243. 

,, of Polytrichum, 281 

Anthiscus cerefolium, 505. 
Antiaris toxicaria, 259. 
Antirrhinum, 481. 

Apetalous, 210. 

Apium graveolens, 505. 
Apocynaceae, 462, 463. 

Apotheceia, 277. 

Apple, 453 . 454 . 455 - 
,, of Sodom, 471. 

A^ofuh grafting, 78. 

Approach grafting, 79. 

Apricot, 452. 

Aquifoliaceae, 462, 463. 
Aquilariaceae, 461. 

Araceae, 294. 

Arachis hypogaea, 449. 

Arales, 294. 

Araliaceae, 502, 506. 

Arbutus, *429. 

„ unedo, 430. 

Arhutus urudate, corolla of 153. 
Archegonium, 278, 281. 
Arch^niumy /sedated, 29a 


Areca Palm (Areca catechu), 307. 
Arethuseae, 315. 

Aiistolochia clematitis, 508. 

,, cordiflora, 509. 

,, cymbitera, 509 

„ gigantea, 509. 

Aristolochiaceae, 215 
Aristotle, 208 
Arrowhead, 80, 81. 

Arrowhead, 81. 

„ Leaves of, 80. 

Arrowroot, 308. 

Artichoke, 487. 

Artocarpaceae, 359. 

Arum maculatuin (Cuckoo<pint), 144. 

„ increase of tcmpcia- 

ture of, at time of fecundation, 200 
Arum maculatum. Spadix and spaihi 
' of 144. 

Arundinaceae, 299^ 

I Asclepiadaceac, 465, 473. 

. Asclepias flonbtinda. Pollen mass tn, 160. 
Ascomycetes, 238. 

Ash, 466, 4^, 514, 515. 

I Ash, Bud of 
I Asparagus, 90. 

1 Aspen (Populus tremula), 91. 

I Aspergillus, 272. 

Asperula, 496. 
j Asteroideoe, 486. 

I Astrantia, 141, 502. 

Astrantia, Simple umbel of, 139. 
Atheiospermaceae, 380 
Atriplex hortensis, 107. 

Atropa belladonna, 472. 

Aurantiaceae, 431. 

Avenaceae, 299. 

Azalea, 430. 

„ atorescens, 431. 

„ procumbens, 430 

Balanophoraceae, 292. 

Balsaminacese, 438. 

Balsamodendron myrrha, 436. 

Banksia, 446. 

Banvan'tree, 12. 

Baobab, 392, 395. 

Barberry (Berberis), 93, 419, 420. 

, , Irritability of stamens of, 198. 

Barberry, The, 97. 

,, Stem and foliage of, 420 
Bark (cortex), 45. 
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Barley, 210, 215. 

Basellacese, 444. 

Bauhinia, 89. 

Bauhiniay Leaf of 89. 

Bean, 447. 

,, Evolution of the embryo of the, 
204 

Bean^ TAe, 447. 

Hedstraws, 496. 

Beech, 371. 

Begoniacea?, 380. 

Belladonna, 308, 472. 

Belladonna, Berty of 473 
Bell-flower, 482, 483 
Bell-flower, The, 483. 

Benzoin, 462. 

Bcrberales, 418. 

BerbeiidacecC, 418, 419. 

Berry, 177 
Betulacese, 346. 

Biennial, 29 
Bigaradia, 433. 

Bignouia, 481. 

BignoniacecC, 480. 

Bilberry, 494. 

Billardiera mutabilis, 428. 

Bindweed, 474. 

Cf, 15 *- 


106. 

Black Nig^litshade, 470. 

Bladder Senna (Colutea arborescens), 

107. 

Bletung, 175. 

Blood-flowers, 308, 

Blumenbachia insignis, 149. 
Bolbophyllum barbigerum, 314. 
Boletus, 259. 

Bombax, 395. 

Borage, 476, 478. 

Borage, Rotate, Corolla of 
Boraginacese, 476. 

Boswellia serrata, 436. 

Bouvardia, 501. 

Box (Buxus), 85, 99. 

Bracts, 138. 

Bramble, 457. 

Branch, 67. 

Bread-fruit, 359. 

Brexiacese, 458 


Bindweed, 25. 
*,0mm*^orolla 

Birch, Bud of 60. 
Bird’s-foot Trefoil. 


Bromeliaceae, 294. 

Brongniart, 228. 

Broom Heath, 429 
Broussonetia (Taper Mulberry), 84. 
Brown, Robert, 231, 232, 234. 

Brown, Robert, 232. 

Bnmiacese, 502. 

Brunomaceae, 476. 

Brunsvigias, 308. 

Bryaqese, 278. 

Bryonia dioica, 383. 

Buckwheat, 114. 

,, Achanmm of, 171. 

Bud, 57 . 

Budding, 79 
Budding, 63. 

Buffoit, 510 
Bulb, 32. 

Bunt, Germinating sfores of 267 
,, ,, of second gene) ation, 2oy 

Burgundy pitch, 337. 

Burmanniaceac, 294 
ButcheTs Broom, Bianch of 67. 

Butca frondosa, 449. 

Butomaceae, 295. 

Buttercup, 413. 

Byttnenaceae, 392, 395. 

Cabbage, 216. 

Cabbage-tree, 449 
Cabombaceae, 4c 6. 

Cacao, 395. 

Cactus, 491. 

Cactus, Stem and flower of, 30. 
Ccesalpinieae, 449. 

Caffre-bread, 343. 

Calabash-tree, 480. 

Calamus, 307. 

Calceolaria, 481. 

Calla palustris, 323. 

Calhtrichaceee, 360 
Calluna vulgans, 430, 431. 

Caltha palustris (Marsh Marigold), J30 
Calycanthaceae, 446. 

Calyceraceae, 482. 

Calyptra, 281. 

Calyx, 129, 145. 

Cambium, 125. 

Camellia, Calyx of lefx 
Campanula, -129, ^^2, 483. 

Campanula, Section of flower of 129 
Campanulacer, 482. 
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Campanukte, 153. 

Campylotropal, 167. 

Canada Balsam, 337. 

Candolle, De, 229. 

Canna indica, 60. 

Cannabinacese, 353, 354* 

Cannabis sativa (Hemp), 354, 437. 
Cannabis satwa^ MaU plant of, 355 

,, Female plant of 356. 

Cape Jasmine, 501. 

Capillary attraction, 23 
Capitulum, 484. 

Capparidacere, 388. 

Capnfoliaceae, 494, 501. 

Capsella 136. 

Capsicum, 473. 

Caraway, 505. 

Cardamine pratensjis, 391. 

Cardoon, 407. 

Carex, 3cx). 

CareXf Subterranean stem of 35 ' 
Carica papaya, 383 
Carnation, 44.1. 

CarnatioHt 442. 

Carpels, 163. 

Carpinus Betulus, 365. 

Carrot, 505. 

Carum Carui, 505, 

Caryophyllaceae, 441. 

Caryopsis, 172. 

Cassia, 107. 

„ fistula, 450. 

,, lanccolata, 450. 

Cassytha, 446. 

Cassythaceae, 445, 44O. 

Castagno de cento Cavalli, 37 ju 
Castanea vulgaris, 372. 
Castor-oilplant^ Embryo of 1S3 
Castor-oil tree, 89. 

„ Leaf of 90. 

Casuarinaceoe, 344, 353. 

Catalpa, 210. 

Catasetum, 314. 

Catchfly, 83. 

Catkin, 141, 347, 34S, 365. 

Cattleya, 316. 

Cauliclc, 181. 

Cedar, 338, 341. 

Cc'drelaceae, 431. 

Celandine, |o, 4x6. 

Celandine, Latiaferous vessels in, 50. 
Celastraceae, 461. 


Celery, 502, 503. 

Centaurea caldtrapa, 487. 

,, cyanus, 487. 

Centaury, 464. 

Centaury, Dtehotomous cyme of 143. 
Centrifugal inflorescence, 137- 
Centripetal inflorescence, 136. 
Cephafelis, 496. 

,, ipecacuanha, 496. 

Ceramiacese, 238. 

Cerastium prsecox, 150. 

Cerasttum prxcox, 150. 
Ceratophyllacese, 353. 

Cercis siliquastrura, 449. 

Cereus grandiflorus, 1 35. 

Cetraria islandica, 275. 

Cetraria islandica, 275. 
Chailletiacese, 461. 

Chalaza, 165. 

Chamomile, Common, 48S. 

Chara, 257. 

Chelidonium majus, 50, 416. 
Chenopodales, 443. 

Chenopodiacem, 443. 

Chemes, 177. 

Cherry, 452, 453. 

Cherry, Coiymb of 139. 

,, Section of, 177. 

Chervil, 505. 

Chervil, Compound umbel oj, 14 1 

Chestnut, W, 375 - 

Chestnut, 

duckweed, 404 

Chickweed, Seed of , 18 1. 

Chicory, 487. 

Chicory, 48^ 

„ Isolated fowees of, 4S6. 

Chimonanthus, 446. 

Chlaenaceae, 437. 

Chloranthacese, 443. 

Chlorophyll, 49. 

Chondrus crispus, 256. 

Christmas Rose, 410. 
Chrysanthemum leucanthemum, 484 
Chrysobalaneae, 451. 

Cichoracese, 485, 486. 

Cichorium Endivia, 487. 

„ Intybus, 487. 

Cicuta virosa, 505 
Cilia, 128. 

Cinc^na, 496, 497. 

Ctnehona, Fitters of 497, 
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Cinchonales, 494. 

Cinchonese, 495, 496, 

Cinnamomum zeylanicuin, 446. 
Cinnamon, 446. 

Circulation, 120. 

Cistaceae, 388. 

Cistales, 308. 

Citrus aurantium, 432. 

„ Bigaradia, 433. 

Cladonia rangiferina, 275. 

Classification of plants, 207, et seq. , 
Adanson’s system of, 222 ; Adrien 
de Jussieu’s method of, 233 ; Laurent 
de Jussieu’s system of, 222, et seq. ; 
Lmnaean system of, 214, et seq. ; Dr. 
Lindley’s system of, 234^ 235 ; Mag- 
nol’s system of, 218, 219, 220 ; 
Toumefort’s system of, 208, et seq. 
Claw, 150. 

Cleft, 79. 

Clejt grafting, 79. 

Clematis, 414, 415. 

Clematis vitalba, Flower of , 414- 
Clitoria tematea, 449. 

Clusiaceae, 405, 

Cluster, 141. 

Cnicus benedictus, 487. 

Cocci, ^ ‘ 

* officinalis, 39a 

Co^-nut, 304. 

Cocos nucifera, 304. 

Ccelogyne cnstata, 316. 

Coffea, 496. 

Coffee, 4^. 

Cohesion, 161. 

Collemaceae, 238. 

Collinsia, 481. 

Colocasia, mcieasc of temperature at 
time of flowering, 200. 

Colocynth Gourd, 381. 

Columbine, 409. 

,, Corolla of, 410. 

,, Petals of , 149. 

Columelliacea.', 494. 

Colutea arborescens, 107. 

Comfrey, 477. 

Comfrey, T/te, 477. 

Commelynaceoe, 295. 

Compositse, 482. 

Compound leaf, 86. 

Cmceptacles. Transzetse section of, 253, 
254. 


Cone, z8a 

Confervaceau 238, 239 
Conidia, 270. 

Comferae, 180. 

Coniomycetes, 238, 260. 

Conium maculatum, 505. 
Connaraceae, 432. 

Connective, 157. 

Convolvulacese, 465. 

Copper Beech, 371. 

Corallorhiza innata, 315. 

Corchorus capsulaiis, 40a 
,, oltorius, 400. 

Corcliacea;, 465. 

Coriander, 505. 

Coriandrum sativum, 505. 

Cork (suber), 46. 

Cork-tree (Quercus suber), 49, 369. 
Cork-tree, Medullary rays of, 44 
Corm, 33. 

Com Blue-bottle, 487 * 

Cora Cockle, 443. 

Corn Cockle, Section of seed of, 

Corn Flower, Acktcnium of i^u 
Corn Poppy, 415. 

Cornacese, 502, 507. 

Cornel, 507. 

,, Description of fruit of, 177 
Cornelian Cherry, 507. 

Comus (Dogwood), loi. 

,, circinata, 507. 

,, florida, 507. 

„ mascula, 507. 

„ sericea, 507. 

Corolla, 129, 148. 

Cortex, 45. 

Cortical system, 124. 

Cortusale^, 474. 

Corylaceji, 364. 

Corylus Avellana, 364. 

Corymb, 136. 

Cotton, 398. 

Cotton, Seed of, ‘182. 

„ ,, Section of, 182; 

Cotyledons, 3. 

Cotyledons, 183. 

Couch-grass, Adventitious roots of to* 
Cowbane, 505. 

Cowslip, 475. 

Cowslip, 475. 

Cranb^ry, 494. 

Crane’s-bill, 438, 439. 
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Crassula, 388. 

Crassulaceae, 384, 387. 

Crcnate, 87. 

Crescentia Cujete, 480. 
Crescentiaceae, 480. 

Cress, 216. 

Crocus, 31 1. 

Crocus, Corm of, 38. 

,, ,, Section of, 38. 

Crotalana juncea, 449 
Croton, 364. 

Cruciferae, 388, 390. 

Cryptogams, 233, 234, 236, 237. 
Cuckoo-pint, 145. 

Cucumber, 381. 

Cucumis, 381. 

Cucurbitacese, 380. 

Cucurbitales, 38a 
Cudbear, 276. 

Culm, 29. 

Cumin, 505. 

Cuminum cyminum, 505. 

Cunonia Capensis, 461. 

Cunoniaceae, 458 
Cupressineae, 337, 341. 

Cupressus, 342. 

,, sempervirens, 342. 
Curcuma Roscoeana, 312. 

Currant, 422. 

Currants, Bunch of, 177. 

,, Leaves of, 60. 

,, Red, Raceme of, 1 37. 

,, White, Branch and flou 

of 493 - 

Cuscuta, 17. 

Cuscutaceae, 465. 

Cuticle, III. 

Cuttings, 76. 

Cycadeaceae, 333. 

Cycas circinalis, 343. 

„ revoluta, 343 
„ Stomata of, 1 10. 

Cycas, Stomata of, 1 10. 

Cyclamen, 476. 

Cycnoches ventricosum, 314 
Cydonia, 455. 

Cyme, 137. 

Cynara carduACulus, 487. 

„ scolmns, 487- 
Cynareae, 486. 

Cyperaceae, 2 ^ 295. 

Cyperus textilis, 3po. 


Cypress, The, 73. 

„ Trees, Group of, 341. 
Cypripedieae, 315, 321. 

Cyrillaceae, 418. 

Cytinaceae, 292. 

Cytisus scopanus, 449. 

Daffodil, 308. 

Dahlia, Tuberous root of, 8. 

Daisy, 14 1, 484, 489. 

Daisy, 82. 

I ,, Oxeye, Capiiulum of, 14a 
[ ,, ,, Detachai florets of , 0^^ 

Damask Rose, 457. 

Dandelion, 154, 487. 

Dandelion, Ligulate lorolla of, 153. 
Daphne Bholua, 445. 

,, cannabina, 445. 

,, Gnidium, 445. 

„ Mezereum, 445. 

Date, Section of the seed of, 184, 304. 
Date Palms, Artificial fecun^tion ofi 
199, 302. 

Datiscaceae, 380. 

Datura, 192, 193, 194. 

,, Stramonium, 473. 

Datura, Conducting tissue in, 193. 

,, Ovule of, 194, 195. 

„ Stigma of, covered with pollen 
194. 

„ Vertical section of pollen tube 

of 192. 

Daucus Carota, 503, 505. 

Day Lilies, 326. 

Deadly Nightshade, 47a 
De Candolle, 230. 

Decandria, 215. 

Deciduous, xoo. 

Decompound, 87. 

Dehiscence, 157. 

Dehiscent, 170. 

De Jussieu, Bernard, 221. 

,, Laurent, 225 
Delphinium Ajacis, 412. 

Dentate, 87. 

Desmodium gyrans, 103. 

Desmodium gyrans, 103. 

Desvauxiaceae, 294 
Dewberry, The, 457. 

Dextrine, 203, 204. 

Diadelphia, 215. 

Diadelphous, xoi. 
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l>iandria» aic. 

Dianthos bamtut, 44a. 

,, Caryophyllus, 441. 

,, plumarius, 443. 

„ superbus, 442, 
Diapensiacese, 462. 

Diastase, 203. 

Diatomacese, 238. 

Dicentra, 149. 

Dicentrii^ Petal of^ 149. 
Dichotomous, 143. 

Diclinous exogens, 344. 
Dicotyledonous, 182. 

DictyogeM, 234. 

Did3mamia, 216. 

Didynamous, 161. 

Digitalis, I 73 . 481. 

DtgUalis^ Calyx of, 146. 

„ Capsule of 172. 

Dill, S05. 

DilleniaceoCf 407, 408. 

Dillesk, 25^ » 

Dioecia, 215. < 

Dion edule, ^ 3 * 

Dionsea musdpula, 93, 104, 418. 
JDionaa musctpula, 104. 

Dioscorea, 33^1, 
piQ^fi0iegCeter33l» 
mpsacacese, 482. 

Dipsacus, 4^4. 

Dipteracese, 405. 

Disk-bearii^ tissue, 52. 
Dissemination, 185, 186. 
Distichous, 97. 

Distillation, 434, 435. 

Diurnal respiration, 117, 11^ 119. 
Dock, 64. 

Dock, 6a 

Dodder (Cuscuta europaea), 17. 
Didder Plant, 17. 
l>odecandria, 215. 

Dog Rose, 456. 

Dogbane, 463. 

Dog’s-tooth Violet, 326. 

Dogwood, loi. 

Dormant buds, 61. 

Doited vessels, 43. 

Draba vema, 29. 

Dracaena Draco, 324. 

Dragon-tree of Orotavd, 326, 327, 
Dropwort, 458. 

Piosera oommunii; 418. 

T 


Drosera lunata, 418. 

„ rotundifolia, 41& 
Droseraceae, 418. 

Drupaceae, 451. 

Drupe, 176. 

Dry fruits, 1 70. 

Duckweed (l^mna), 4. 
Duckweed, 4. 

Dulse, 256. 

Duramen, 40. 

Ebenaceae, 463. 

Ebony, 462. 

Echinophora, a 1 8. 

Echinops spbaerocephalus, 89. 
Echtnops, Leaf of , 92. 

Echium vulgare, 478. 
Egg-plant, 47a 
Eghmdne, 502. 

Ehretiaceae, 476. 

Elaeagnaceae, 344. 

Elaeagnus ai^gustifolia, 353. 

„ conferta, 353. 

„ hortensis, 353. 
Elatinaceae, 432. 

Elder, joi. 

Elm, 461. 

Elm, Branch of, 97. 

,, Section ^ Trunk of, 125. 
„ Samara <f, 171, 462. 
Embryo, Formation of 197. 
Embryo, 197. 

„ sac, r96. 

Empetraceae, 36a 
Enclive, 487. 

Endocarp, 176. 

Endogens, 292. 

Endc^enous, 54. 
Endosmometer, 23. 
Endosmometer, 23. 

Endosmose, 23. 

Epacridaceae, 428. 

Epicarp, 176. 

EpidendreK, 315. 

Epidermis, 109. 

Epigynous, 344. 

Erica arborea, 439 
„ erica, 430. 

Ericaceae, 428. 

Ericales, 428. 

Eriobot^ japonica, 455. 
Eriocaulaceae, 294. 
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Erysiphe, 270 

Brysiphe, Or^m qf, 271 , 272 . 

,, Muc(nr of, 272. 

Erythrsea Centaurium^ 464. 

Erythraa Ctntaunum^ 46 )^ 

Eugenia, 84. 

Eupatoriacese, 486. 

Euphorbiacese, 36. 

Eurotium, 272. 

Euryale, 133. 

Euryalidse, 406. 

Exalbumitums Seed^ Gtrminatim f/% 205. 
Exhalation, 1x6. 

Exogens, 343. 

Exogenous, 53. 

Exogenous Sfefftf Section ^45. 


Faba vulgaris, 449. 

Fagus sylvatica, 371. 

Fairy Rtng^ 236. 

Fan Palm, 6. 

Fan Palm at Jardm dei PlanUit 7. 
Fecundation in Fbanerogams, 159. 
Fennel, 164. 

Fennel ftcmter^ Pistil oft 165. 

Femt Maht 287. 

„ „ Sporangium cfy 257. 

M ft fi Dehiscence eft 287. 

„ „ Surface cf Fronds oft 287, 

„ Tree, Scaliform Vessels of 55. 

„ „ 

„ „ Surface of, 

Ferns, reproduction of, 282, 283, 284. 
Fertilisation, 190. 

Festucese, 299. 

Fibrous root, 6. 

Fibrous tissue, 41. 

Ficoidales, 444. 

Ficus, 356. 

„ Carica, 358. 

„ clastica, 357. 

„ indica, 357. 

.. religiosa, 358. 
sveamorus, 358^ 

Fig, fruit of, 179. 

Figt Section of iSob 
Tuament, 156, , 

FOicales, 2S2. 

Filices, 278. 




Flax, 86. 

Flax-plantt Sessile Leaves of 87* 

Fleshy fruits, 174. 

Floral calendar, 136. 

„ clock, 134. 

Flower, 137 ; composition 04 
129. 

Flower-bud, 58. 

Flowerless plants, 234. 

Foliation, mode 5$, 59* 

Follicle, 173. 

Fool’s Parsley, 506. 

Forget-me-not^ 144. 

Fovilla, 158. 

Foxglove, 481. 

Foxglovet Flowers of e&i. 

„ „ ^tion of 

Fragaria Chilensis, 457. 

„ collina, 458. 

„ vesca, 457. 

Francoaceae, 428. 

Fraxinus, 466. 

„ excelsior, 466. 

„ rotundifoli^ 466. 

Fruit, thq, of the Fig, 179 ; of the Mul- 
berry, 180 ; of the Pine, 180 ; of the 
Raspberry, 180 ; of the Strawt>erry,. 
179- 

Fruits and leaves, analogy between, 16^ 
170. 

Fuchsia, 146. 

Fuchsiat The, 145.. 

„ Coherent Ovarp of 167. 

Fucus vesiculosus, 251 ^ seq, 

Fucus nodosus, 255. 

„ pesiaelosus. 252. 

Fumaxia offidnaiis, 419. 

Fumariacese, 418. 

Fungales, 2^, 2^8 ; destructive poweir 
of, 237 ; inultiplicit;7 of spetsies of, 
265 ; rapid production 01 cells hp, 
237, 258- 

Funiculus, 1 66b 
Furse, 449. 

Gamlx^e, ^5. 

Garcinia elliptica, 40|. 

„ MangostanSi 49g. 

Garlic, 159. 

Gasteromycetes^ pyi. 
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Gentian, 465. 

Gentiana lutea, 465 
Gentianacese, 462. 

Genus, 207. 

Geraniaceie, 437. 

Geraniales, 436. 

Geraniuni, 438. 

,, Robertianum, 4^ 
Geramum^ flower of ^ 151. 

,, Fruit 

Germinating seeds, roots iS. * 
Germinating seeds^ 18, 19. 

Germination, 185, 202. 

Gesneraeem, 48a 
GUfyfiowery Siliqua 6f^ 172. 

Gmgkoy Leaf of 89. 

Gleditschia triacantha, 87. 

Gledttsckta, Leaf of 8& 

Glomerule, 137. 

Glucose, 175. 

Glycyrrhiza glabra, 449. 

Gnetaceae, 333, 343. 

Gnetum, 343. 

Gooseberry^ ^4^,493. 

Gorse, 449. 

Gossypium, 398. 

„ arboreiim, 399. 

^ * Zierbaceum, 399. 

Gourd, 381. 

Gtape^ The^ 424. 

,, Cluster of 169. 

Gramineae, roots of, it, I2, 29, 115; 
stems of, 29 ; most esteemed specicb, 
295 - 

Graphidaceae, 238. 

Graest Annual, 297. 

Grew, 208. 

Groundsel, Pappus of 147. 

Growth, 124. • 

Guelder Rose, 502. 

Guernsey Lily, 308. 

Gum Anim^ 450. 

,, arabic, 450. 

„ tragacanth, 449. 

Guttiferales, 405. 

Gymnogens, 333. 

Gynandrous, 2(1$. 

Gynoecium, 163, 


Habenaria, 

Habenaria chlordeefitek, ti2k 


Haemodoraceae, 294, 

Hale's Apparatus, 121* 

Halysereae, 246*. 

Harebell, 483. 

Haricot Bean (Phaseolus vulgaris), i, 
167, 203. 

Haricot Bean, 2. 

„ Germinating, 2, 203. 

,, Germination of 2^3. 

„ Ovule of 166. 

„ Voung, 3- 

Hawthom 68. 

Haael, 364. 

Heat, emission of, by flowers, 200. 
Heath, 429. 

Heath, 430. 

Hedera helix, 506. 

Hellebores, 150, 164, 166. 

Hellebores, Fetid, Pistil of 1^5. 

,, Ovule of 166. 

,, Winter, Pttaloid Sepal of, 

150. 

Hemianthus, 482. 

Hemlock, 505. 

Hemp, 8^ 

Hemp, Bast, Fibres of 50. 

„ Leaf of 91. 

Henbane, 473. 

Henbane, J^xidium of, 171* 

Henshaw, 212. 

Heptandria, 215. 

Herb Robert, 439. 

Herbs, 210. 

Hermaphrodite, 13OW 
Hexandria, 215. 

Hibemacula, 134. 

Hilum, 166. 

Holly, 99. 

Hollyhock, 158. 

Hollyhock, 159. 

Holy Thikle, 487. 

Honeysuckle^ 501, 

Hop, The, 32. 

Hop Plant, 1 14. 

Horse Chestnut, 40$. 

Horse Chestnut, Bud of, ^ 9 > 

„ Openmi^ Leaf Bud if 
^ 59 - 

• „ Tree, 71. 

I Houseleek, 388. 

I Humboldt on distributioB, 5ri*' 
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Hvadnth, Bulb of, 3a. 
ffradnth. Bulb of^ 36. 

tt ii*.ction o/bttlb ^ 361 
Hydrophyllacese, 474. 
Hymensea, 329. 

Hymenium, ato. 
H3anenomycetes, 260. 
Hyoscyamus niger, 473. 
HypocFateriform, 15]^ 
Hypogynous, 16& 

„ exorons 38> 
Hyssopus officinalis, 48a 


Iceland Moss, 275. 
lce*plants, 444. 

Ilex, 99. 

„ aquifolium, 463. 

,, Paraguayensis, 463. 

Incomplete, 130. 

Indehiscent, 17a 
Indian Cress, 396. 

Indian Cress, 3^. 

„ rubber, 357. 

., Shot, 60.- 

Ata^n Shot, Escpanding Leaves qf^ 63# 
„ Germination of, 204. 
ibidigoiera tinctoria, 449. 

Inferior, 165. 

Inflorescence, 136. 

Infundibuliform, 153. 

Intemode, 102 


Ipecacuanha, 496. 

Iridacee, 30^ 

Iris. 157, 309 - 
Iris, Jlu, 158. 

„ Capsule of, 

,, Root, stock if, 4. 

Iris germanica, subterranean root of, 3. 
iris germanica, 310. 

„ „ Subterranean Stem if, 

34. 

„ Rivals and Sepals qf, 309. 

,, Section of Bud, 62, 

Ivy, 17, 506. 

liy. Adventitious Roots of, 14. 

„ Section of Seed of, 184* 


I apaaeie, Medlar, 455. 
asminaeeae, 476. 
asmine, 215. , 
oint Firs, 33^ * 
udaa-troe^ 449* 


Juglandacese, 376. 
juglans regia, 376. 
Tuncacese, 295. 
Vuncaginacese, 395. 

^ unadtt, 395. 

] fungermanniaceee, 279. 
, funiper, 343. 

^niper, 81. 


Kermes Oak, 369, 37a 
Kernel, 181, 182# 

Kingcup, 413. 

Kino, 449. 

KnighPs Vertical Wheel Experiment, 7 xs, 
Knsgkfs Wheel Turning HoriaontaUy, 
21. 


Labellum, 317. 

Labiatse, 47^. 

Labiate, 154. 

Laburnum, 449. 

Lamina. 89. 

Larch, 338. 

Larkspur, 41 1. 

Latex, 49. 

Lath]pis latifolius, 449. 
Laticiferous vessels, 49. 
Lauracese, 445. 

Laurel, 446. 

Laurels, 158. 

Layering by Elevation, 77. 
Layers, Propagation of, 76# 
IxAf'bud, ^ 

Leaf'green, 58. 

Leaf, Bipartite, 90. 

,, Epidermis of , ixa 
„ Section of, ill. 

Leaves, 8a 
Legume, 172. 

Lentil, 449. 

Lescheoaultia, 198. 

Uanes, 3a 
Liber, 49. 

Ligule, 1 15. 

Ligtt tmm vulgare, 466. 

Lilac, Corolla of, 151, 153. 

„ Bud of, 62. 
liliacese, 295. 

Liliales, 295. 

Lsties, White, Group of, 395. 
LUusm, CoroHn of, 142. 
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Lily of the Valley, 21$. 

Ulyt Bulb o/t 3 ( 7 , 326, 

„ Section of, 37. 

,, Perianth of, 324. 

„ UstU of, 324. 

Lime-tree, 87. 

Lime-tree, Injlorescence of, 395. 

„ £^of, 87. 

Linaoem, 437. 

Linnaeus, 21348^x47. 

Linncau, 21^ 

Linum usitatissimum, 437. 
Linum, Calyx cf, 147 * 
Liquorice, 449. 

Ix)bed, 87. 

Loculicidal, 174. 

Locust-tree, 449. 

Loganiaceae, 463. 

Ix^ndon Pride, 458. 
Loosestrife, 461, 

Loosestrife, Calyx ^148* 

Love Apple, 470. 

Lucerne, 449. 

Lythcac^ 461* 


Madder, Ovary of , 1661. 
Mafirnl, 218. 

•Magnol, 219. 

Mx^;iiolU glauca, 407. 

„ grandiaora, 407. 
Magnoliaceae, 407. 

Maize, 298. 

Masse, Snutt on, 269. 

,, Starch, Graius of, l8(. 
Ms^ow, 396. 

Mallouf, Andreecium of, 161. 

„ Common, 397, 398L 
„ Leaf of, 93. 

Malpighiaoeae, 403. 
Ifalvacrispo, 3^ 

„ sylvestris, 396. 
Malraoeae, 396. 

Malvales, 391. 

Mamillaria eUfkanBdent, 491, 
Mandrafi^ra officmalis, 472. 
Mandrake, 472. 

Mangold Wuczel, 443. 
Mangosteen, 40^ 

Mangrove, 474. 

Manna, 276. 

Maples 101. 


« Maple, Medullary rays of, 44. 

„ Samara of, 171. 

„ Stem, Section of , ll, 
Man^praviaceae, 405. 

Ma^ Mallow, 398. 

Medicago sativa, 449. 

Medlar, 455 ; description of fnut of, 455. 
Medulla, 4a 
Medullary rays, 43. 

„ sheath, 43. 

Meliaceae, 432. 

Melilutus, 449. 

Melon, 381, 382. 

Melon, i;q. 

,, fibrous root of , 5. 

,, male astd fenusle fiotoa^s of, 
382. 

Menyanthes trifoliata, 465. 

Merithal, 102. 

Mesembryaceae, 444. 
Mesembiyanthemum ednle, 444 - 

,, crystallinum, 444 

„ tnpolium, 4 4. 

Mesocarp, 176. 

Mespilus gennanica, 455. 

Meteoric plants, 135. 

Micropyle, 165. 

Mignonette, 391. 

MUlet, Ligulaof, 11 $- 
Mimosa pudica, 104. 

Monandria, 215. 

Monochlamydeous, 

Monocotyledonous, 102. 

Monoecious, 130. 

Monotropaceae, 428. 

Mord, 265. 

Mosses, %^%etseq. 

Moving-plant, 449. 

Mucedo, 259. 

Muoor, 259. 

Mucuna urens, 449. 

Mulberry, i8a 
Mulberry, 179. 

Mushrooms, 261 et sey. 

Mustard, 3^ 

Mustard, Cruciform corolla of, 155. 
Mylitta australi^ 264. 

MyosoHs, Scorpioid cyme of, 144. 
Myosurus, Receptaele of, 166. 
Myrospermum Peruiferum, 449. 

„ Toluifenim, 449. 
Myrsinacese, 474. 
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Narcissales, 294. 

Natural order, 217. 

„ system, 222. 
Nectarine, 452. 
Nelumbiacese, 406. 
Nelumbium speciosum, 406, 
Nepenthes, 82. 

,, Khasyana, 82. 
Nepenthes, 83. 

Nephelium, 404. 

Nerium ol^ider, 463. 
Nettle, 93. 

Nettle^ the dead, 95. 

,, The white dectd, 
Nicotiana, 473. 

NtgelU, JPeial of, 14^ 

„ Seed of, i8l. 
Nightshade, Dmdly, 479. 
N(^e, 25. 

None so Pretty, 458. 
Norwegian J*jord, A, 515. 
Nostoc verrucosum, 239. 
P-osUk, Mass of, 239. 

,, Naklace of, 240. 
Nucleus, 165. 

Nuphar, 406. 

Nuphandse, 406. 

Nux vomica, 463. 

Nymphaea alb^^ 406. 

„ caerulea, 406. 

,, edulis, 4 o6u 

,, lotus. 406. 

Nymphaeacese, 406. 
Nymphales, 40^ 


Oak, 366 ; stem of, 29 ; La^-leaved, 
370; Live, 370 5 Sessile>cupped, 

369. 

Oak, Trunk of, 26. 

„ Section of, 40. 

„ Male catkin of, 365. 

„ Female flowers of, 3C61. 

„ Fruit of, -fljpK 
Oat, 140, 2961 
Oat, Faeeme ef, 138. 

„ The cultivated, 297. 

Ochnaceae, 432. 

Octandria, 2151. 

Olacacete, 4181 
Olea europ^eat 465, 466, 

Oleacese, 465. 


Oleander, 463 ; poiMiBm ^oalitiet ol 
the, 463. 

Oleander, 96. 

Oleaster, 353. 

Olive, 465 ; preparation of the oil, 466. 
Oncidium, 317. 

Ophrydeae, 314. 

Opium, 416. 

„ Poppy, 416. 

Opposite, 93. 

Orach, 107. 

Orange, 4yietstq. 

Orange, Section of, 78, 433. 
Orange-flower water, 434 et seq, 
Crchuloceous flowers. Form of,%\y. 
Orchidales, 294, 312. 

Orchids, 312 ; anomalous structure 
312 : genera and families of, 313. 
Orchil, 275. 

Orchis, 317. 

„ maculata, 317. 

„ mascula, 32a 

Orchis maculata, 318. 

„ Floater <f, 319. 

„ Pollen tn, 160. 

„ Tuhers of, 319. 

Orchis mascula, Tubero-florous root of, 9. 
Oiobanchace8e,462, 463, 

Orthotropal, 166. 

Oryza sativa, 298. 

Oryzese, 298. 

Oscillotoria nigro-viridis, 24a 
Ovary, 163. 

Oxalis, Closed leaves of, 108. 

„ Section of seed of, 184. 

Oxycoccus palustris, 494. 


Paeonia, 415. 

„ Moutan, 415, 

,, officinalis, 415. 

Palm, stem of, 29 ; germination of 
20^ 

Palm, Date, The, 303. 

Palm-trees, 28, 306. 

Palm, Stem of, 53, 54, 293. 

Palmacese, 294, 301. 

Palmales, 294, 301. 

Pandanaceae, 294. 

Panpiiaccae, 583. 

Paniceae, 298. 

Panicle, 136. 

Pansy, 380. 
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Papaver bracteatmn, 416. 

„ rhoeas, 415. 

„ somniferam, 4x6. 
Papaveraceae, 415. 

Papayaceae, 383. 

Papayales, 383. 

Pap^ Mtdbany^ Branch 4^ 85. 
Papilionaceous, 155. 

Pappophoreae, 299. 

Papyrus antiquorum, 300. 

, , corymbosus, 30a 
Parkia aft icana, 450. 

Parsley, 506. 

Parsnip, 505. 

Passifloraceae, 384. 

Pea, 449. 

Pea^ 71 fc?, 9 S« 

„ Legume of, 171. 

,, Papilionaceous corollas of 155 
„ S^tarale parts of corolla of 1561. 
Peach, 451. 

Peach, Blossom oj, 451. 

„ Branch of 9& 

„ Leaves of 

,, Flower, Stamens in, 16^ 

Pear, Blossoms of 453, 

„ Seed of, 181. 

Pectinc, 175, 

•Pedicel, 140. 

Peduncle, 137. 

Pelargonium inqurauns, 441 

,, odoratissimum, 441. 

„ eonalc, 441. 

Pellitory, 215. 

Penaeaceae, 461. 

Pentandria, 215. 

Peony, 415. 

Peppers, 443. 

Peranospora, Sports in, 273, 
Perennial, 29. 

.Pericarp, 170. 

Perigynous, 168. 

Periwinkle, 463. 

Periwinkle, The, 464. 

Persistent, loa 
Personate, 154. 

Peruvian bari^ 497. 

Petaloid calyx, 

Petals, 149. 

Petiole, 86. 

Petiolule, 87. 

Phalaridese. 29I 


Phanerogams, 833. 

Phascum, 279. 

Phaseolus muldiloras, 449. 

Philesiacete, 331. 

Philydracese, 295. 

Phlox, 159. 

Phytolacc^ceae, 443. 

Pimpernel, 476. 

Pinaceae, 334. 

Pine, Italian or Stone, CA, 

„ Cone, 180. 

„ Seed of, 182. 

Pines, 337. 

Pink, 215. 

Pink, Corolla of 155. 

Pinus Laricio, 338. 

„ sylvestris, 338. 

Pinus strobus, Lecfof 3^ 

, , sylvestris. Cone of, 

„ „ Female infiorescence of, 

337. 

„ „ MaU flowers of 337. 

Piperacese, 443. 

Piperales, 443. 

Pistiaceae, 294. 

Pistil, t6^ 

Pisum sativum, 44% 

Pitcher -plants, 364. 

Pitcher-plants, 363. 

Pith, 37. 

Pith, Tisssses ef, 39. 

„ Cells of 39. 

Plane-tree, 36a 
Plantaginaceae, 476. 

Platanaceae, 353, 359. 

Platanus orientalis, 359. 

„ occidentalis, 35^ 

Plocaria oompressa, 25^ 

Plum, 452. 

Plumbaginaceae, 474. 

Plumbago zeykmica, 474. 

Plumule, 183. 

Podostemacese, 432. 

Polemoniaoeae, 465. 

Pollen, 157. 

Pollen grams, emitting polUm-tubos, 191. 
Pollen-tubes, 159, 191 
Pollen-tube, peneti^ing ms^leus, 197. 
Polyadelphous, i&i. 

Polyandi^ 215. 

Polygamous, 215. 

Polygonaoeae, 443. 
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Bolygonum^ OmtUof^ 195* 

Poiypetalous, 210. 

PolywpalouB, 146. 

Polytr^um, 279; reproducti(» of> 281. 
Polytrichum^ 2TC. 

Pomacese, 451. 

Pomade, 455. 

Pontederaceae, 295* 

Poplar, 352. 

Poplar ^ Bud of^ 6a/ 

,, Lombardy^ 352. 

Poppy, 415, 416. 

Pcjpy, Capsule oft 172, 414. 

,, Field t of 181. 

,, The OptufUt 417, 

„ Ovary of 165. 

Populus alba, 352. 

„ dilatata, 352. 

„ nigra, 352. 

„ tremula, 352. 

Potamogetoftt Embryo of 183. 

Potato, 470. 

„ disease, 260. 

,, Blossom of 470. 

,, Branches of 69. 

,, Plant and TuberSt 471, 47a. 

,, Starch, Grams of 185. 

Primine, 165. 

Primrose, 475, 476. 

Primrose, Adventitious Roots if tV 
„ Chinese, Pistil of 16^ 

„ Evening, 159. 

„ Monosepalous, Calyx cf, 146. 
Primula veris, 475. 

Primulaceae, 47^ 

Privet, 466. 

Procumbent steins, 29, 

Proteaceae, 445. 

Prunus, 452. 

,, Armeniaca, 452. 

„ avium, 452. 

^ cerasus, 452. 

,, insititia, 452. 

Pteris serrulata, J^othallmm qf, 29a 
Purple Beech, 371. 

Fyra ancupa^ 453. 

„ communis, 453, 455. 

„ malus, 453. 
lyrus Malus, Fhnt 454. 

Qnercitxon, 37a 
Qneroos, 3^ 


Quercus ./Gc^ops, 37a 
„ alba, 370. 

„ austriaca, 370. 

„ cerris, 370. 

„ coccifera, 369. 

,, hispanica, 370. 

„ Ilex, 369. 

„ macrophylla, 371. 

,, p^unculata, 369. 

„ prin^370. 

,, sessilinora, 369. 

„ sideroxyla, 371. 

„ Suber, 369. 

,, tinctoria, 37a 

„ Virens, 37a 

Quemales, 364. 


Quince, 4J3. 
Quincuncial, 97 * 


Raceme, 140. 

Radicle, or root, 2. 

Radicle, 183. 

Radish, 390 
Rafflesia Arnold!, 13a 
Ri^esia Amoldi^ Floufer of 127. 
Ranales, 407. 

Ranunculacete, 408. 

Ranunculus, 408. 

„ acris, 413. 

„ aquatilis, 84, 413. 

,, Acheenmm of llU 

„ Acris, 

„ Aquatilis, 86. 

„ „ JLeafof 112. 

,, anricomus, 413. 

,, Flammula, 413. 

,, glacialis, 40& 

„ Lingua, 413. 

„ rroens, 413. 

„ Thora, 408. 

Raphanus, 39a 
Raspberry, 179. 

Raspberry, 179. 

Receptacle, 129, 167. 

Rese^ odorata, 391. 

Resedac^ 388, 391. 

Respiration, 117. 

Reparation of Plants, I181. 
Rhp>gens, 234, 291. 

Rhizome, 31. 

Rhizotomise, 20S. 

Rhododendron, 430, 431* 
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lUiododendron ponticam, 431. 
Rhodomenia palmata, 256. 

Rhos cotinus coriaria, 436. 

Rhttbarb^ Ovule of^ 1^ 

Ricciacese, 278. 

Ric^ 298. 

Ricinus, Stamens oft 162. 

Robinia, 448. 

Robiniot iMfof 88. 

,, pseud-acacia, 447. 

,, fseud-acadot Branch and 
Flower of 448. 

Root, the, 2. 

Roott Extremity of 22. 

Rosa canina, 207, 456. 

,, centifolia, 456. 

,, damascena, 457. 

„ gallica, 456. 

„ moschata, 457. 

,, Sabini, 207. 

,, villosa, 207. 

Rosaceae, 21a 
Rose, 455 - 

Rosct Burnett Rectytacle in, 167. 

„ Leaf of 113. 

„ Redt Branch of 456. 

,, „ Rosaceous corolla of 

Ro$a3MMrf,''48a * 

Rose-tangles, 256. 

Rubus, 457. 

„ csesius, 457. 

„ fruticosus, 457. 

„ idaeus, 457. 

Rumex, 60. 

Rusht Floweringt 332. 

Rutacese, 414. 

Rutales, 431. 

Ryct Culm of 27. 

Sage, 445 * 

SagCt Bilabiate corolla of, 1 $^ 

Sage bud. Section of 62. 

Sago-tree, 301. 

Sagus Rumphii, 307. 

Sainfoin, 449. 

Salicaoes. 348. 

Salix, 34*. 

,, al ba , 34^ 

„ alba. Female Fhwerfo, 351. 

„ „ Male Flower of 

„ babylonica, 348 . 

„ caprea, 348. 


Salix herbacea, 348. 

„ Janata, 3^. 

„ reticulata, 348. 

Samara, 172. 

Sambucus Ebulus, 501. 

„ nigra, 501. 

Sandal-woods, 507. 

Sandbox-tree, 174 
Sandbox-tree, Fruit of 173. 
Sanguisorbeae, 451, 458. 

SanUlacese, 507. 

Santalum album, 120, 507. 

Sapotacese, 461. 

Sap-vessels, 41. 

Sap-wood (alburnum), 4a 
Sarracenta, Leaves of 84. 

Sarsaparilla, 331. 

Saxifrage umbrosa, 438. 

Saxifrage, Leaf of, 85. 

,, Ovary of, 167* 

Saxifragaceae, 448. 

Saxifra^les, 45& 

Scalariform vessds, 58. 

Scales, 59. 

Scarlet Runner, 449. 

Scholymus, Leaf g 2 » 

Scolopendrium, ProthalHum of 289. 
Scrophulariacese, 480. 

Sedum acre, 387. 

Sedum acre, 387. 

Seed, th^ 170; idtalityt^, 181; requisite 
conditions for germination of, 202. 
Semiamplextcaul, 86. 

Sensitive Plant, Leafoj, 105. 

Sepal, 146. 

Septiddal, 173. 

Sequoia, 341. 

Sesamum, 480. 

Sessile, 86. 

Seta, 281. 

Seville Oranee, 433. 

Shepherd’s Purse, 136, 

Shei^rdia arvensis, 495. 

Sherardia arvensis, 49^ 

Siliqua, 173. 

Simple, 86. 

Slips, 76. 

SmaUage, 305. 

Smilacese, 331. 

Smilax, 331. 

„ aspera, 33T. 

Smilax, Leaf and Stalk if, 33X 
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Smuts, s6S. 

Snapdragon, 21 1. 

SnapdrMion, Andr^dmm t6l« 

,, Corolla oft 153. 

„ Flower of 481. 

Soapwort, 442. 

Soja hispida, 449. 

Solanacese, 469, 481. 

Solanunit 158. 

Solanum, 473. 

,, Dulcamara, 47a 
„ esculentum, 470. 

„ nigrum, 47a 
,, sodomeum, 471. 

„ tuberosum, 47a 
Solomonls Seal^ Common^ 33 * 

Sophora japonica, 72. 

Sophora of JapaHt 75 * 

“Sops in Wine,” 442. 

Soy, 449 - ^ 

Spadix, 136, 145. 

Spanish Broom, 449. 

Spartium junceum, 4491 
Spathe, 136, 145. 

Species, 207. 

Spermogonia, 277* 

Sphceropleoy R^prodmcHon eft * 42 . 

„ spore 

^kwrozyga Berkel^anOt 240. 
Sphagnum, 279. 

Spike, 136, 141. 

Spine, 65. 

Spiraea Aruncos, 458. 

„ Filipenduli^ 458. 

„ Ulmaria, 458. 

Spit^ Vessels, 42. 

Sporange, 238. 

Sporangia of Ferns, 282. 

Spor^ Sporidi^ 281. 

Spurious dissepiments, 165. 

SL fokn's Wort, Andrcedum eft 1C2. 
Stackhousiacese, 461. 

Stamens, 156. 

Standard, 156. 

„ ThUUe, 4S7. 

Starch, 183. 

Stellaria, 181. 

Stellatae, 497. 

Stem, 2$. 

Sterculiacese, 392. 

Sticta pulmona^ 275. 

Sticia pulemmofiot 


Stigma, 163. 

Stilbacese, 463; 

Stipule, 113. 

Stock Gillyflower, ail. 

Stomata, 1 10. 

Stone Fruit, 176. 

Storax, 462. 

Stores BUI, 44a 
Strasburg turpentine, 338L 
Strawhe^t 179, 

Strawberry, 179. 

„ fruit oi, 179. 

Strychnos nux vomica, 463. 

Style, 163. 

Styracacese, 461, 402. 

Sty rax benzoin, 462. 

„ officinale, 46a. 

Sul3terranean stems, 3 b 
Sub-variety, 207. 

Succulent stems, 29. 

Sugar-cane, 298. 

Sunflower, 216. 

Superior ovary, 16$. 
Supra-decompound leaves, 87. 

Sweet Pea, 449. 

Sycamore, 357. 

Sycamore, Pamcle of, 404. 
Symphytmn officinale, 477. 
Symphytum officinale. Corolla ef, 1521 
Synantherous, 161. 

Synantherous stamens^ 162. 

Tamarind, 430. 

Tamarindus mdicus, 45a 
Tannin, 175. 

Tansy, 216. 

Tares, 449. 

Tetradynamous, 161. 

Tetrandria, 215. 

Thallogens, 234, 236, 

Tballus, 277. 

Theobroma Cacao^ 395« 

Thistle, 216. 

Tilia, 87. 

,, europaea, efO. 

TUiaceae, 399. 

Tobacco, 473. 

Tobacco, Corolla ^ 152 « 

„ Plant, Plawtrt ef, 473 « ’ 

„ strieaoi, i8f. 

Tolu, 449. 

Tomato, 472 
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T9iiquin Bean, 449. 

Toucn-me-not, 174. 

Tournefort, 208. 

Toumefortf 209, 

Trees, 210. 

Trifolium, 440. 

Triadelphous, 16 1. 

Triandiia, 215. 

TrichomaneSy 283. 

Trigonella omithopodioides, 106. 
Trifliaceae, 331. 

Tropaolum^ 82. 

Truffle, structure of, 263, 264. 
Trunks of forest trees, description 
44- 

Tuber, 69. 

,, aestivum, 263. 

,, brumale, 263. 

,, leonis, 263. 

„ mesentericum, 263. 

,, melanosporum, 263. 
Tubero-fibrous roots, 8. 

Tuberous roots, 8 . 

Tubular, 153. 

7uhp^ JF'ruttof^ 173. 

Tulip-tree, 407. 

„ Bud of, 61. 

Leaves of, 113 
Tankard^ Tap-root ofy 5- 
Turpentine, 338. 

Ulmaceae, 461. 

Ulmus (the Elm), 461. 

Umbel, 137. 

Umbellales, 502. 

Umbelliferae, properties of, 503. 
Unisexual, 129, 

Upas-tree, 353. 

Urceola elastica, 463. 

Urceolate, 154. 

Urtica crenulata, 354. 

„ dioica, 354. 

„ urens, 354. 

Urticaceae, 353* 

Urticales, 353. 

Ustilago Maydis, 269. 

,, carbo, 26S. 

Vahea gummifera, 4^3- 
Valerian, Papfnts of, 147- 
Vallisneria spiralis, 200. 

Vallisneria ^iralis, 201. 


Vanilla, I2, 320, 321. 

Vantlla, Aehmttmaus root of \\. 
Vanillaceae, 320. 

Variety, 207. 

Vaucheria dUivata, 248. 

Vaucheria, Antheridium of 249. 

,, Antherezotd of 231. 

„ 247. *48, 251. 

,, Trans/ormatton of 2^7. 

„ Young, 249. 

Vaucherise, 246. 

Venus’s Catch-fly, 104. 

Venus* s Catch-fly, iMif of $4. 

Verbena officinalis, 140, 

Verbena officinalis, Inflortscmce of 13SL 
Verbenaceae, 476. 

Vemoniaccse, 486. 

Veronica officinalis, stem of, 29. 
Veronica officinalis. Stem, of, ^i. 
Vervain (Verbena officinalis), 140. 
Vessels, 43. 

Vetches, 449. 

Villarsia nymphseoides, 465. 

Vinca minor, 463. 

Vine, geographical distribution of, 42 Ii 
„ fungus, 270. 

Vine, Androeaum of, l6o. 

„ Flcnver of, 423. 

„ Raceme of 142. 

Viola odorata, 386. 

,, tricolor, 386. 

Violacwe, 384, 385. 

Violales, 383. 

Violet, 385. 

Violet, The Sweet, 386W 
Volubile, 30. 

Wallflower, 388. 

Wallflower, 7 he, 389. 

„ Androtcium of, l6l. 

,, Flanverof 15 1. 

„ Petal of, isa 
Walnut, 376, 379. 

Walnut, Male Catkin of 376, 

Water Beans, 406. 

„ Caltrops, 91. 

„ Crowfoot, 413. 

„ Hemlock, 505. 

„ lily, 1 12, 406. 

Weeping Ash, 469. 

,, Willow, 72. 

Wheat, 183. 
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Wkeat, 159. 

,, BunUd Graif^ ^ 266. 

,, BuntoHt 266. 

„ Caryopnsof, 171, 183, 297. 

„ Statv^ Gnuns ^ 184. 
Whin, 449. 

White Dead Nettle, 478. 

:: 


Whorled, 93. 

Whortlebei^, 494 

IVtld Service^ Corymb of^ 140. 

Willows, the seed of, 181. 

IVtUaw, Female Catkm 0/, 139, 351. 
„ Male „ 139, 3SI. 

,, Pollard^ 57. 

„ Weeptt^, 74. 


Wine, the procesi of making, 424 
etseq. 

Winter Chcny, 473. 

„ Hellebore, 136. 

Woad, 391. 

Wood, 40. 

Wood, Archangel, 504. 

„ Crowfoot, 413. 

„ Sorrel, 438, 

„ Strawbeiines, 457. 

Woodbine, 502. 

Woody fibre, 41. 

,, Nightshade, 47a 
Fibree^ Magnify 4 1 . 

Wood Vessels^ 42. 

Wormwood, 216. 

Yew, 333, 342 
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